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Naturally New Departure is concerned with getting 


maximum bearing production for the various forces 
that will bring the war to a successful conclusion. 


But none should forget that after a bearing is 
produced, its success depends on how it is applied. 


Perhaps you, like Bill, need a mounting for a 
certain job. Here is one which experience has proved 
to have many advantages for electric motors and 
numerous other applications. 


New Departure Engineers will be glad to help 
you with any bearing problems you may have. 
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. Bearing 


1. Takes standard width shielded ball bear- 


ing as produced by most ball bearing 
makers, thereby eliminating complica- 
tions in supply or replacement. 


. Bearing definitely protected from dan- 


ger of overgreasing, yet double shielded 
bearing receives adequate lubricant by 
infiltration from adjacent grease supply 
as thoroughly proved in service. 


. Grease from bearing housing is kept out 


of motor interior and windings. 


is thoroughly protected from 
contaminents of all kinds. 


. Bearing remains self-enclosed and pro- 


tected from dirt if motor is disassembled. 


. Mounting is effective in any position from 


horizontal to vertical. 
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DIVISION OF GENERAL MOTORS CORPORATION oe 
CHICAGO, 230 N. Michigan Ave., 


State 5454 . 
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Design Calculations: 


Acceleration analysis, simplified methods, Edit. 113-116 
Determining arc length, Edit. 162 
Fillet section weights, Edit. 153-154 


Design Problems: 


Centrifugal casting method, utilizing, Edit. 131-134 

Enveloping worm drives, Edit. 135- 140, 186 

Foundry conveyors, factors influencing design, Edit. 141-144 
Hydraulic valves, utilization of, Edit. 117-122 

Motors, selecting for reversing duty, Edit. 103-106 

Selection and specification of materials, Edit. 123-128 

Variable speed drives, hydraulic, specifying, Edit. 107-112 


Engineering Department: 

Design service, Adv. 265, 277, 280 
Equipment and supplies, Edit. 178; Adv. 
195, 272, 304 

Instruments, Adv. 30, 310, 351 

Management, Edit. 95-98, 129-130 

Materials: 

Aluminum alloys, Edit. 124; Adv. 73, 88, 270 
Bimetal, Adv. 69 

Bronze, Edit. 124; Adv. 307 

Cobalt, chrome and tungsten, Adv. 25 
Copper alloys, Adv. 321 

Felt, Adv. 849 

Fiber, Adv. 347 

Friction material, Adv. 217 

Glass, Edit. 99; "Adv, 232, 279 

Indium, Adv. 268 

Magnesium alloys, Edit. 125, 152; Adv. 201 
Molybdenum, Adv. 175 

Nickel alloys, Adv. 89, 165 

Plastics, Edit. 99, 124, 156-160, 172; Adv. 14, 43, 205, 209, 
212, 269, 295, 296, 327 

Powder metal, Edit. 124, 127; Adv. 62 

Rubber and synthetics, Edit. 166; Adv. 8, 70, 210, 211 

Steel, Edit. 123-128; Adv. 29, 931, 240, 941, 247, 317 

Tungsten carbide, Adv. 181 

Zinc, Edit. 125; Adv. 177 


Parts: 


Balls, Adv. 322 
gs, Edit. 124; Adv. 4, 11, 23, 41, 52, 59, 65, 81, 161, 
171, 185, 192, 997, 255, 256, 275, 304, 309, 312, 326, 
328, 347. BC 
Bellows, Adv. 17, 21, 226, 293 
Belts, Adv. 281 
Brakes, Adv. 322 
Brushes, Adv. 348 
Cable controls, Adv. 256 
Cams, Edit. 100, 102; Adv. 288 
bon parts, Adv. 301 
parts, Edit. 124, 131- 134, 176; Adv. 44, 64, 76, 90, 
228, 284, 811 


, 51, 68, 71, 





Chains, Adv. 13, 24, 48, 66, 229, 257 

Clamps, Ady, 314 

Clutches, Adv. 80, 287, 310, 326, 332 

Controls, electrical, Edit. 100, 101, 168, 170, 174, 176, 178; 
Adv. IFC, 28, 50, 163, 187, 191, 199, 236, 237, 239, 252, 


ltemized Mndex 


Classified for Convenience when Studying Specific Design Problems 


258, 261, 262, 274, 276, 282, 283, 294, 306, 316, 352, 
853, 355 

Conveyor belts, Adv. 91 

Counters, Adv. 38 

Couplings, Edit. 155, 164; Adv. 63, 83, 200, 300, 302, 324 

Electrical accessories, Edit. 170, 174; Adv. 267, 268, 333, 
344, 352 

Engines, Edit. 166; Adv. 196, 326 

Fastenings, Adv. 1, 6, 32, 40, 86, 87, 167, 173, 207, 222, 
266, 302, 310, 313, 315, 322, 325, 343, 344, 348, 356, 362 

Filters, Adv. 57, 234 

Fittings, Edit. 178; Adv. 233, 280, 305, 316 

Floats, Adv. 342 

Forgings, Adv. 79, 216, 242, 312, 324, 335 

Gears, Edit. 185-140, 186; Adv. 58, 215, 235, 254, 260, 282, 
286, 303, 308, 319, 334, 337, 340, 354, 359 

Heating units, Edit. 174, 176 

Hydraulic equipment, Edit. 107-112, 155, 168; Adv. 9, 18, 
42, 85, 93, 220, 223, 288, 297, 331, 342 

Instruments, Adv. 56, 67 

Joints, Adv. 225, 312 

Labels, Adv. 320 

Lamps and lighting, Adv, 36, 37, 288 

= and lubricating equipment, Adv. 61, 250, 340, 

Machined parts, Adv. 203, 284, 286, 300, 314, 334 

Motors, Edit. 103-106, 170, 172, 178; Adv. 15, 26, 27, 45, 
77, 89, 189, 193, 194, 197, 202, 230, 243, 251, 271, 273, 
278, 314, 316, 323, 324, 334, 336, 338, IBC 

Mountings (rubber), Adv. 221 

Plastic parts, Edit. 168; Adv. 10, 78, 238, 249, 267 

Plugs, Adv. 299 

Pneumatic equipment, Edit. 102; Adv. 19, 276, 285, 345 

Pulleys, sheaves, Adv. 35, 46, 47, 60 

Pumps, Adv. 53, 204, 214, 278, 286, 300, 304, 306, 308, 
336, 338 

Seals, packing, Adv. 2, 12, 169, 183, 332 

Separators, centrifugal, Edit. 172 

Shafts, flexible, Adv. 314 

Speed reducers, Adv. 280, 348, 350, 361 

Springs, Adv. 16, 248, 270, 278, 302, 306, 340 

Stampings, Edit. 152; Adv. 20, 34 

Tachometers, Edit. 164 

Tires, pneumatic, Adv. 198 

Transmissions (variable speed), Edit. 107-112; Adv. 82, 206, 
3820, 336 

Tubing, Adv. 49, 74, 75, 213, 218, 219, 246, 272, 289, 341 

Universal joints, Adv. 263 

Valves, Edit. 117-122; Adv. 84, 92, 208 

Welded parts and equipment, Edit. 170, 174; Adv. 33, 54, 
—_—» 258, 344, 350 

‘Wheels, casters, Edit. 155; Adv. 274 


Production: 


Grinding, Adv. 72, 291, 354 
Hardening, Adv. 357 
Instruments, Adv. 323, 338 
Service facilities, Adv. 244, 2 
Tools, Adv. 266, 308, 339 


45, 259, 300, 320, 342 


MACHINE DESIGN is indexed in Industrial Arts Index and Engineering Index Service, both available in libraries generally. 
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| eners comprises more than. 2000 shapes and } 
sizes. Back of each and every design was a new | 


| reason, hence a new method to improve specine = 


ssembly jobs. 


In some cases, certain parts. are completely | 
eliminated. In other cases riveting operations or 
drilling of holes is dispensed with. Many SPEED , 
NUTS hold themselves in screw-receiving posi- | 
ion. Dismantling of parts for service or repair is 
| often made twice as easy. And in every case, 
weight is reduced from 50% to 70%, time is 
generally cut in half and net assembly costs Re, 
hit a new low. 


| Hundreds of metal, wood, and plastic products 
have already been fastened better in over 2000 
ways with SPEED NUTS. Use more of them to 
fullest advantage now. If in doubt on correct; 
shape, send blueprints for quick help. 


PTINNERMAN PRODUCTS, INC.. 


2085 FULTON ROAD ¢ CLEVELAND 13, ated 


wey *Trademork Reg. U. S. Potent. Office 
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Modern Mass Production Methods .... 
. . . . demand continuous improvement in techniques of ‘drafting. Drawings must give 
information quickly, with minimum of study. Thus the trend is toward pictorial types. 
Shadowgraph technique is easy to master—doesn’t require an artist. Page 129. 
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Electric Motors Don't Live Long... . 
. . . « When they run a temperature. How many reversals will a motor tolerate without 
overheating? To what extent is performance affected by motor type? And what limi- 
tations do enclosures impose? Get the story on this important subject from G. B. Carson's 


“fact-full” article. It’s on Page 103. 


Hydraulic Variable-Speed Transmissions .. . . 
. ... are of two basic types—hydrokinetic and hydraulic displacement. Both have 
their place. But where and how to use them can be puzzling. Specification and design 
information pertaining to currently available units is presented commencing on Page 


107. . 
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Pics 


Cutaway view of Cam- 
eron Flex-Seal Mud Line 
Valve showing Hycar 
gate packer with 4 sec. 
tion removed and Hycar 
stem packer just above 
open gate. 


oa 


Photographs courtesy Cameron Iron Works, Houston, Tesm, 





HYCAR KEEPS GOING WHERE THE GOING GETS TOUGH 


IL well drilling mud, moving 

at high velocity, quickly cuts 

the metal-to-metal seal usually found 

in conventional mud line valves. 

When this damage occurs, the ordi- 

nary valve must be removed and sent 

to a shop for repairs, requiring extra 
time and expense. 

Engineers of the Cameron Iron 
Works solved this problem by mak- 
ing the gate packer out of Hycar 
synthetic rubber, after exhaustive 
tests proved that it was by far the 
best material available for this gruel- 
ling service. 

Now, the Cameron Flex Seal Mud 
Line Valve not only gives longer 
service, but the Hycar gate packer, 


when finally worn out, can be re- 
placed quickly and easily right in 
the field at about one-third the pre- 
vious cost of repairing conventional 
valves. For added service, Hycar also 
is used for the stem packer. 


Here is just another example of 
how Hycar—with its superb resist- 
ance to petroleum products, its high 
abrasion resistance and its operating 
range from —65° to +250° F. can 
keep going where the going gets 
tough. Learn what it will do for you 
—ask your supplier to furnish parts 
made of Hycar for actual tests in 
your own products and application. 
Hycar Chemical Company, Akron 8, O. 
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Check These Superior Features 
of Hycar 
1. EXTREME OIL RESISTANCE — insuring 
dimensional stability of parts. 


2. TEMPERATURE RESISTANCE — up te 
256° F. dry heat; up to 300° F, hot oll. 


3. ABRASION RESISTANCE—50% greaier 
than natural rubber. 


4. MINIMUM COLD FLOW—even at of 
vated temperatures. 


5. LOW TEMPERATURE FLEXIBILITY= 
down to —65° F. 


6. LIGHT WEIGHT—15% to 25% lighter 
than many other synthetic rubbers. 


7. AGE RESISTANCE—will not check # 
crack from oxidation. 


8. HARDNESS RANGE—compounds ¢## 
0 — from extremely soft to best 
ard. 
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Bread Wrapping Conveyors— Horizontal mesh 
belt carries bread from wrapper. Two vertical mesh 
belts hold heated wax paper in place. Open mesh 
accelerates cooling. 


be 
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cl CAMBRIDGE 
Incline Conveyors—Cambridge Conveyor Mesh METAL BELTS 


Belts speed corn canning on two connecting floors. 








appeals to Designing Engineers 


DOUBLE-DUTY—CONVEYING & 
PROCESSING AT THE SAME TIME 








The characteristics of Cambridge spiral woven 
wire belts, with open mesh construction, make 
them the answer for the designing engineer who 

Package Conveyors—Cambridge Balanced Belt ef- : . ss a 
fects low cost movement and filling of packages is looking for an efficient, low-cost method of 
Eee ene Golet to ancther. =. conveying and heating products at the same 
NG time. Their uses and applications are unlimited. 
If you will tell us your particular problem our 
engineers will be glad to work with you. Write 
Department 20, wire or call us. No obligation. 


FREE! 140-Page Technical 

Book—a valuable reference 

for all belt users. Write 
- Seto os aS for copy. 


Industrial Furnace —Cambridge Duplex Selvage 
Belt conveys silver tableware through bright an- 
nealing continuous process. 


CAMBRIDG WIRE CLOTH CoO. 
| CAMBRIDGE, MARYLAND 


Boston - New York - Baltimore - Pittsburgh - Detroit - Chicago - San Francisco - New Orleans - St. Louis 
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FILAMENTS almost invisible are being produced 
with the aid of a crossbow device to stretch quartz to 
.00003-inch threads. The high initial burst of speed 
obtained from the cross-bow “spins out” the quartz 
while it is in a hot, fluid state and before it has a 
chance to cool and harden. Finer still, platinum 
filaments which measure .000013-inch are being 
manufactured by drawing silver wire with a plati- 
num core to an overall diameter of .002-inch and 
placing a few drops of nitric acid on the required 
short length. Action of the acid dissolves the silver, 
leaving the platinum thread. 


JAPANESE conversion of textile spinning ma- 
chines into lathes and other machine tools, according 
to a Domei dispatch, has been “successfully achieved 
by experts of the Ohmi Aircraft Co. in central Japan 
after months of experimenting.” These experts 
found “practically all of the spinning looms, with 
minor changes, can be used in construction of 
machine tools.” The Ohmi company’s plants were 
said to be using frames, rails, gears, roller and 
ball bearings, nuts, bolts, springs, shaft bearings 
and other parts of spindles in the conversion. 


BRONZE-FACED pistons for the landing struts 
on P 47 fighters are being produced by flame spray- 
ing bronze alloy on the steel bearing surface. Com- 
paratively light steel blanks, designed by the Neo 
Mold Company, are sprayed to a thickness of .045- 
inch on the rough machined bearing surface and 
then given the required high finish with oil grooves. 
The process uses only three and one-half pounds 
of bronze instead of seven formerly required, result- 
ing in a stronger and somewhat lighter piston. Also, 
the sprayed bronze, being porous, has self-lubricat- 
ing properties. ‘ 


CONVERSION UNITS for gasoline burners have 
been developed by the Quartermaster Corps to 
permit the use of all types of gasoline instead of only 








“white gas” which must be 

especially procured for the pur- 

pose. Under test the unit operated 

more satisfactorily on regular motor 

fuel than original designs do on white gas, 

The improvement involves controlling the heat 

on the generator in which the gasoline is vaporized. 

The generator is sufficiently far from the burner 

to prevent the heat from breaking down the gaso- 

line and clogging the passages yet close enough 
to assure complete vaporization. 


ENGINEERING DATA available up to the 
present on plastics are not in perfect agreement. 
Consequently, authoritative sources have agreed to 
furnish comparable values to be used in a classi- 
fication table being prepared by the Society of the 
Plastics Industry. The simplicity of ‘the proposed 
presentation will be of great help to designers. 


COLLEGE PROGRAM to train girl high school 
graduates as engineering drafting aides has been 
established at Purdue university. The program is 
set up to train 70 girls in a 23-week intensive course. 
In connection with women in engineering work the 
leading article in this issue discusses the program 
employed at Sperry Gyroscope. 


MOTORCYCLE, light enough to accompany 
paratroopers as they drop from the skies, has been 
developed with steel-cable reinforced V-belt between 
the power unit and rear wheel. Weighing 150 
pounds, this Simplex motorcycle is the only motor- 
ized vehicle in the U. S. Army which can be dropped 
from an airplane with one standard 24-foot canopy 
chute. 


HARD SKIN of armour plate was pierced in 4 
recent demonstration to show how drilling may be 
facilitated by the use of a Thomas tap extractor, 
a device developed for removing broken taps. The 
initial operation was performed by this device, 
followed by standard drilling of the plate. Principle 
of the extractor is disintegration of the metal, util- 
izing an electronic unit and a hollow electrode 
through which a coolant flows. 
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the By W. J. Kowal and D. J. Paolucci 
sed Sperry Gyroscope Co. Inc. 
ool EMANDS of the armed 
= D services for more and 
- more manpower drained 
* many engineering plants 
he throughout the country of high- 
= ly skilled personnel early in the 

war. The drafting room felt 

the pinch as much as did other 

divisions of engineering depart- 
ny ments and, with practically no 
en new male personnel available, 
en it became imperative to call up- 
50 on women to fill the breach. 
I Employment of women in the 
ed drafting room is somewhat of 
py an innovation, there having been 

comparatively few draftswomen 

in the past. Only a limited 

number of women have set 
‘ their sights on careers in engi- 
ne neering so that at the outset of 
. hostilities our colleges were not 
1e 
e; 
‘ ng 1I—Mr. Kowal (seated) and 

t. Paolucci analyze a layout 
le for a student in advanced group 
Preparatory to detailing 
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in a position to supply industry with the number of 
schooled draftswomen required. Fortunately, however, 
there have been a goodly number of college women who 
have majored in mathematics and also have taken an 
active interest in physics. This background knowledge 
has been a definite attribute and has made women pos- 
sessing it particularly adaptable to drafting work. 

Like most engineering organizations, Sperry methods 
of making and handling drawings are based on standards 
drawn up over a period of years, and these standards have 
proved satisfactory in meeting efficiently the specific 
needs of our organization. Thus, while schools sponsored 
- -byxboth- government-and--private :agencies have been or- 
ganized and offer worthwhile training courses in drafting 
to women, we have found that our needs are filled best 
by women trained in our own school. It is hoped that 
the following discussion, dealing with the training pro- 
cedure we have employed, will, at least to some extent, 
help other engineering organizations in working up satis- 
factory training programs. 


No Basis for Skepticism 


There has been some skepticism as to the adaptability 
of women in the field of drafting. It is our considered 
opinion that there is no basis for such skepticism providing 
a reasonable amount of care is exercised in selecting the 
women to be trained. Naturally, no short-term program 
is going to make an experienced designer or engineer of 
a college graduate, man or woman. But, where the need 
is for good detailers, capable of working directly from 
designers’ layouts or of making assembly drawings from 
details, women, after a short, concentrated training course, 
are proving especially adaptable. 

At the Sperry school some fifty women starting as nov- 
ices in the field of drafting have attained the more dig- 
nified classification of. “Women’s Emergency’ Engineering 
Design Service” under the special war training program 
conducted by the Design Services Department of the Re- 
search Laboratories. That they have earned their new 
title and justified the faith placed in them is evidenced 
by the type and caliber of their work. 

Extension of the company’s research laboratories in 
1942 produced a critical situation in drafting personnel. 
Realizing that the situation was urgent and could not be 
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Fig. 2—Trainees of elementary group practising drawing 
in company school. Equipment used throughout training 
program is identical to that used in regular drafting room 


handled adequately through the usual channel of em- 
ploying experienced help, Charles B. Shepherd, super- 
intendent of the Design Services and Training Depatt- 
ments, took steps to meet this shortage problem. It was 
then decided to organize the training program for women. 
A careful analytical study of the results desired was made 
and definite objectives outlined. To meet these objec- 
tives in an effective manner, a period of intensive train 
ing covering six months was decided upon. 


An extremely important consideration of those respon 
sible for the organization of the training program was the | 


type of trainee to be admitted. After careful study the 
following prerequisites were set up: 


1. Educational Background 
Preferably a college education with a major in mathe- 
matics and a minor in physics, or at least two years 
of college with studies in mathematics and physics 

2. Experience 

Actual drafting experience in industry or completion 
of drafting courses offered in school 

3. Age 

Between 22 and 35 years 
4. Accessibility to Work 

Commuting time must not be excessive 
5. ' Health 

(a) Good eyesight 

(b) Good general physical condition. 

After more than a year’s experience it has been found 
that the greatest emphasis should be placed on the educa- 
tional background of the learner. However, as is usually 
the case when the problem of supply and demand is com 
plicated by war conditions, exceptions had to be made in 
the requirements for promising applicants and some high 
school graduates with a good background in mathematic 
and physics were accepted. 7 

The second requirement also had many exceptions. — It 
proved almost impossible to find women with drafting 
experience and only a few had obtained brief training 
such as that offered in government-sponsored war tail» 
ing courses. Hence the requirement of previous drafting 
experience had to be considered lightly. 
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Requirement 3, however, offered no difficulties what- 
gever. While promising applicants outside the age limits 
were accepted, the majority of those selected were in the 
lower part of the designated age range. As for the fourth 
requirement, it has been found that accessibility to the 
place of employment is an important factor in the produc- 
tion of good work. Traveling 2% to 3 hours to and 
fom work is not conducive to best results. 

In part (a) of the health requirement, the necessity for 
good eyesight in the drafting room is of course obvious. 
Although the need for a good general physical condi- 
tion is probably no more than that for workers in many 
other departments, it is important to ascertain this before 
an applicant is accepted. Much more time and money is 
spent on a trainee in this program than for many other 
departments handling war work and it is vital that these 
should not be wasted on one who may drop out because 
some physical defect develops. 

In connection with this there is an important item which 
cannot be listed as an entrance requirement and yet is 
connected closely with these prerequisites. This critical 
item, to be considered during the training period, is steady 





Fig. 3—Class lectures are an 
important part of the training 
program. Here, prior to a 
group tour through pattern 
and foundry shops, the in- 
structor explains the various 
Processes involved in the 
production of castings 


Fig. 4—Individual instruction 
48 required to insure thorough 
understanding of what is 
faught in group ‘sessions. 
Constructive criticism is 
offered on dimensioning, 
method of showing views, etc. 


Macuine. Desicn—June, 1944 


attendance. Stressing numbers 4 and 5 of the prerequisites 
has eliminated much of this as a problem. However, 
some trainees have been dropped because of an erratic 
attendance record. It is felt that such a record is an in- 
dication of future habits and, with absenteeism as it is, 
this is considered a matter of major importance. 

The course itself was based upon the results of a care- 
ful survey of the work done in the drafting room to which 
these women were to be assigned upon completion of 
their training period. Training is divided into two phases, 
basic and advanced. These are closely related. In the 
basic course the trainees learn the language of engineering 
drawing and Sperry engineering practice as well as the 
drafting techniques that will be required. In the ad- 
vanced phase they put this knowledge into practice in 
detailing actual design layouts supplied by the design 
services department at the research laboratories. 

Length of time devoted to basic training is approxi- 
mately fifteen weeks, six days per week, eight hours per 
day. A refresher course in algebra, geometry and trigo- 
nometry is given also in conjunction with the basic train- 
ing. Two sessions per week of two hours each for twelve 
weeks are devoted to mathematics and a 
similar amount of time to mathematics 
assignments. Thus, approximately one- 
sixth of the time devoted to basic train- 
ing is given over to mathematics. Tests 
in each phase of mathematics are given 
to the trainees as the program progresses. 

To meet the problem of a general lack 
of shop experience and knowledge of 
machine tools, as well as understanding 
of materials and machining procedures, 
supervised trips are arranged through 
one of the production plants of the 
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company. Visits through the pattern shop and core mak- 
ing and foundry departments are made preparatory to 
visiting the machining areas. Many of the castings ob- 
served in the foundry are seen as the various machining 
operations are being performed. Here also the trainee 
becomes acquainted with the various shop machines such 
as lathes, milling machines, drill presses, automatic screw 
machines, grinders, etc., and the operations which she 
will have to note on drawings. To complete the picture 
an inspection is made of the assembly area, where parts 
noted in the machining and fabricating areas are observed 
in the final stages of assembly and testing. 

Another teaching device used is the motion picture. 
Movies on machine operation, testing equipment and shop 
procedures are shown once per week. These inspection 
trips and films are, of course, correlated with lectures 
and drawing problems. 

Advanced training provides the trainees with the op- 





Fig. 5 — Student fa- 
miliarizing herself with 
a variety of typical ma- 
chine parts which serve 
as an ideal visual aid 


portunity of applying what has been learned to actual 
drafting room problems. Layouts are furnished by the 
design services department and vary from simple parts 
to complex assemblies. From these layouts the trainees 
are taught to do detailing of every manufactured article 
to be used, conforming to the company’s standards—a 
necessity in Sperry drafting rooms. The next step is learn- 
ing to make subassembly drawings and, finally, the as- 
sembly drawing from the details. The fact that the 
trainee’s drawings at this stage are accepted by those in 
charge of the drafting room builds up the individual's 
confidence in her work—an important item in the train- 
ing program. This does a great deal toward eliminating 
the need for “special” supervision when she goes on the 
job. Incidentally, this advanced period of training, while 
set at eleven weeks, may cover more or less time depend- 
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ing on the student herself. Capable trainees haye com. 
pleted it in six weeks and have been transferred to pro. 
ductive work immediately. The length of the training 
period has varied with individual trainees and has ranged 
from four to six months. 

That women can do good quality work and can make 
neat drawings has been definitely proved by these traineg: 
Since quality and quantity are closely related factors jp 
productive work the emphasis is laid first upon quality 
It has been found that added experience molds the trainee 
into a draftswoman capable of both. Experience hy 
shown that emphasis must be placed on the study of 
detail and the greatest attention given to the reason fg 
each step. Therein seems to lie a real difference in the 
training of men and women for drafting. Women re. 
spond well to constructive criticism. Supervision during 
this period of training is a major item and involves , 
great deal of individual attention as the work progresses 



























Trainees possessing full requirements have, on an a 
erage, completed the training in four and one-half month, 
while those possessing minimum requirements 
need the maximum period of six months. While this 2 
does not detract from the capability of the latter, it does FF 
give a clear indication of the time required before some 
of the women can be placed on productive work. 7 

When the first trainees became full-fledged members 
the W.E.E.D.S. and started upon productive work it 
found that no more “special” supervision was needed fof 
them than for men. In every way they have adapted the 
selves to conditions in the drafting room and have @ 
sumed the responsibility for their share of the work. ¥ 
is no reason to doubt the ability of women to do . 
quality drafting work when they have had sufficient 


tensive training. 
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Glass-reinforced plastics, having proved successful for many ap- 
plications, have been developed for structural members and applied to 
the Army basic training plane illustrated, having the fuselage, side panels 
and tail cone of high-strength laminate. Consisting of a balsa wood core 
between an inner and outer skin of plastic reinforced with fibrous glass 
cloth, the material is 50 per cent stronger than metal fuselage and 80 
per cent stronger than plywood construction on a strength-weight basis. 
Under gunfire the laminate does not flower and its low density does not deto- 
nate high-explosive projectiles. 

The airplane sections were fab- 
ricated at Wright Field, utilizing 
heat-treated Fiberglas cloth and 
short, fine fibers known as Fiber- 
glas flock. The resins were Plas- 
kon 900, Laminac P-4122, MR-1A, 
Monsanto 38691, CR-39, CR-39Bd 
and CR-149. Each of the various 
combinations of glass and resin 
was fabricated into 1/4 and 1/2-inch 
thick laminated sheets. Molding 
of shapes is accomplished in forms 
such as shown at left by placing 
a rubber blanket over the im- 
pregnated plies and applying a 
vacuum to the underside of the 
mold. In this way atmospheric 
pressure replaces high-pressure 
autoclaves. 

Tensile strengths are propor- 
tional to the amount of glass 
present in the laminates and vary 
from 43,360 to 54,720 pounds per 
square inch. Compression 
strengths as high as 56,820 and 
flexural values between 45,350 
and 84,600 pounds per square 
inch are obtained. Impact 
strengths of unnotched specimens 
range from 28.82 to 31.25 foot- 
pounds. Modulus of elasticity is 
2,200,000 pounds per square inch 
and average specific gravity is 
1.75. These values are for cross- 
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laminated cloth. Strength values 
approximately twice as high may be 
obtained with parallel-laminated 
cloth. 


Tracer mechanism, shown 
schematically at right, controls con- 
tour machining of irregular surfaces 
such as propellers, dies, and cams. 
Designed by Westinghouse, the 
mechanism is electronically actu- 
ated. Movement of the tracer 
across a model or templet affects the 
position of a voltage regulator which 
through an electronic amplifier 
moves the cutting tool to duplicate 
the surface of the model. Accuracies 
of .003-inch are possible with feeds 
of 20 to 30 inches per minute. 


Cam-operated, the shape-turn- 
ing mechanism below consists of 
three elements: One controls the 
shape of cut, another regulates the 
number of repetitions in a revolution, 
and the third controls the contour 
generated on successive diameters. 


bridge, tool-actuating mechanism is guided in shaper-like strokes 
by a cam follower which is adjustable from 0 to 2 inches. This 
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Mounted on carriage cross- motion governs only the shape oa 


single element or unit of the desifed 
pattern whether oval, tricngulat 
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square, hexagonal or nongeometric. 

Gear relationship between cam and spindle determines 
the repetition. A single motor powers the gear changes 
giving a range up to 500 shapes or tool actuations per 
revolution of the work. The stroke-compensating device 
makes it possible to maintain the same shape over a con- 
stantly increasing or decreasing diameter of the work piece. 
Imeguiar contours are obtained by the use of a metal 
templet. Smooth blending of surfaces or sharp, clean-cut 
corners in recessed or exterior angles are obtained as well 
gs exact quantity duplications of shapes. 

























maintained constant to within a hundredth 
of & degree. The container and its associ- 
ated vacuum-tube circuits are enclosed in a 
metal case which rests on a vibration-proof 
table. Designed by Bell Telephone Labora- 
tories, four of these assemblies are installed 
in a room whose temperature is maintained 
constant within half a degree. Two of the 
assemblies are shown at left. The apparatus 
in the rear corner of the room maintains 
constant voltages for the electrical circuits 
associated with the crystals. 

In an adjacent room, three panels carry 
instruments for intercomparing the rates of 
the four crystals and the Naval Observatory 
time signals and for other performance rec- 
ords. One of the crystals supplies the fre- 
quency for a synchronous clock. The crystals 
operate at 100,000 cycles per second, but the 
frequency driving the clock is a 100-cycle 
submultiple of the crystal frequency. The 
instrument for intercomparing the rates of 
the four crystals will show deviations of any 
one relative to any of the others of as little 
as .00001-second. 











Twisted-bar contactors, below, in- 
stead of the usual bar and slider arrange- 
ment, simplify the design of the multiple 
potentiometer or rheostat and provide a 
more compact unit than conventional meth- 





Precision clock which doesn't vary as much as a 
thousandth of a second a day has no pendulum, weights 
nor springs. Its controlling mechanism is a small plate of 
quartz a little larger than a postage stamp and about 1/32- 
inch thick. This quartz, shown in the insert above, is en- 
closed in a sealed container within which the temperature is 
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ods. In the device, developed by the Ameri- 
can Pattern and Manufacturing Co., the 
contactors roll upon a single resistance coil 
in such a way that successive convolutions 
of each bar control the resistance of its cir- 
cuit. Spring loading at bottom of bar main- 
tains contact pressure on bar at point of 
contact and furnishes tap terminal. 


Serving as on air accumulator on riv- 
eter at right, the rolled-steel pedestal obvi- 
ates the space and material which otherwise 
would be required in providing protection 
against excessive pressure drop in the pneu- 
matic system. Designed by the General 
Engineering Co., the machine is of welded- 
steel construction so designed that deflection 
at maximum pressure is negligible. Operat- 
ing at 90 pounds air pressure, the machine 
has a stroke adjustable between 15/g and 
/,-inch to provide the power necessary for 
riveting 14-inch, 24 ST aluminum. 


Pivoted action instead of sliding dovetails pro- 
vides smooth action of dresser below for forming 
straight faces or angles on grinding wheels. Dresser 
is fed across the face of the wheel.by a crank and 
cam arrangement. Pivot is returned to neutral by 
a torsion spring. Error due to the transcribed arc 








is negligible on narrow wheels, being only 000015 § : 
inch on a 1/2-inch face. Convex or concave radi § ° 
are generated by swivel base which has micrometer 
dial and pins for stops so that a face and radius 
may be blended together by the combined action 
of the pivot and swivel. 
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By G. B. Carson 


Director of Research 


and L. C. Cole 


Chief Engineer 
Cleveland Automatic Machine Co. 


Y FURNISHING more performance and 
mechanical data on standard motors the 
electrical manufacturer could do much to 

aid the builder of automatic machinery. For 
example, we recently had a problem in which 
the WR? values for the motor armature and 
shaft had to be known and were surprised to find 
that no tabular data were available from the 
manufacturer. Inclusion of such information on 
standard motor data sheets would be helpful 
and might lead to greater accuracy in estimating 
the type of motor necessary for each application. 
In this connection, a problem of adapting 
000015- § motors to reversing duty came up for which the 
re radi — answers to the following questions were desired: 


rometer 





1. How many times per minute will a standard 
radius motor reverse with a given external WR? 

action load without overheating? 

2. How long will it take a standard motor to 
reverse from full forward to full reverse, 
with a given external WR? load? 

8, How many revolutions will a standard motor 
make in going from full forward to stop 
and from stop to full reverse with a given 
external WR2 load? 










Because there were no general solutions to 
these problems available, we set up a testing 
procedure for various motors, and obtained the 
results shown in Fig. 1 for the time required to 
reverse vs. various WR? loads. 

Also, a series of tests to determine heating effects in 
open air produced the curves shown in Fig. 2. Data 
such as these are useful to predict motor performance for 
any known WR? load external to the motor. 

Ambient temperature, particularly in a closed machine 
base, might be 66 degrees Cent. (150 degrees Fahr.) or 

. We were told, however, that 95 degrees Cent. 
(203 degrees Fahr.) total temperature “on the stator” 
would be satisfactory for standard wound motors. Since 
clectrical breakdown can be caused by overheating of 
insulation at any point, it seems risky to apply a motor 


which has a 95 degrees Cent. maximum temperature “on 
es 


From a . 
Ww Paper presented at the Machine Tool Forum held at the 
Sstinghouse Electric & Manufacturing Co. 
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|How Loads and Enclosures 






Affect 


Motor Performance 





Fig. 1—Time for complete reversal at various external inertia loads. 
All motors are rated at 1750 rpm 


the stator” when other points on the motor may be up 
to a temperature of 150 degrees Cent. (302 degrees 

Fahr.). We realize, of course, that hot spots on the inner 
surface of the stator may be expected, and will do no 
particular harm if the windings are not overheated. It 
is our experience, however, that winding end loops run 
about 16 to 20 degrees Cent. (29 to 36 degrees Fahr.) 
hotter than external stator temperature. Premature break- 
down is thus indicated, if peak permissible temperatures 
are used “on the stator”. 

_ Since motors must be tucked in wherever they can be 
fitted into machine bases, beds or columns, ventilation 
becomes a major problem. It is frequently impossible to 
have cross ventilation in such spaces on automatic ma- 


103 

















































TABLE I—Motor Enclosure Hea 























Design 
Motor 
End Bells Standard Standard Standard Drip-Proof 
Splash Shields With Without With With 
Ventilation Double-end Double-end Double-end Double-end 
Enclosure Louvered Open Grill Grill, Baffle 
Max. Temp. 
Motor (F) Overheated 185 183 176 
Enclosure (F) 174 152 149 125 





Time to Reach 
Max. Temp. (hr.) 1.6 3 4.5 4 





*Upper-half of end bell is blanked off. 


chines. Further, because of reversing duty, built-in 8. Motor runs forward 15 sec with 954 Ib-in.? load 
blowers are usually of the rather inefficient straight-vane 4. Motor reverses 
type, which further emphasizes the need for proper air 5. Motor runs reverse 15 seconds with 954 Ib-in.? load 
flow studies and attention to the design of louvres which 6. Motor reverses _ 
ae fae 7. Motor runs forward 15 sec with 954 Ib-in.? load 
allow air circulation in the enclosure. ; og: 
s 8. Clutch shifts, changing load speed to high value 
Results obtained on motor temperatures from tests of 9. Cycle repeats 
a 7% horsepower squirrel-cage motor rated at 1750 r.p.m., a 
with double-end ventilation, are shown in Fig. 3, oper- Comparative results obtained on a motor of simila 
ating on a reversing-duty cycle which is as follows: size and power but with single-end ventilation, are shown 
in Fig. 4. Obviously, there is no reason to be dogmatic 
1. Motor runs forward 15 seconds with 1350 lb-in.? about single-end vs. double-end ventilation. Either pr- 
for the WR? external load duces good results if properly designed. In both cases 
2. Clutch shifts, cutting down speed of external load however, a standard open-end bell should be avoided m 


the outboard end of a motor to k 
used in an enclosure. 
These tests show that the style en 
, et | bell shown in Fig. 5, which we have 
2HP High-Torque with External Blower(|) —;—j—}—++ chosen to call the “half-moon” typ, 
: | produces the best results from the stant: 
Be point of motor cooling. The improve 
que, Double-Flow (2) - ment occasioned by bottom entry of 
the air to the motor can be seen cleat 
! by further reference to Fig. 4. Cune 
1 shows motor temperature when the 
entire outboard end bell was ope 
while curve 2 shows the temperatut 
with the two top openings of this eal 
bell blanked off. 
Effect of enclosures on motor tempé 
Mi y P| Fi on r ' Pi atures were studied and tests develope! 
} t Res, oats Bes i is = oa to determine the best design for a gv@ 
a | | a motor. The original enclosure was 
(2 HF Migh- lorque, ~ } | Sher tm, ees | | 7 stantially ple ct with a full set of 
Double-Flow(1) BR: rae | louvres on the outboard motor end 
T t t —4 5 HP Standard- Open, Double -Flon one small louvred vent at the 
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\4-Horsepower Reversing-Duty Motor 











Standard 


Half-Moon 








Standard* Standard 











With Without With Without Without 
Double-end Single-end Double-end Single-end Single-end 
Grill Grill Grill, Baffle Grill Grill, Duct 
“ 160 159 158 148 128 
5 139 130 130 122 108 
1 3.5 9 8 4 8 





end of the motor near the top of the enclosure. 

The louvres were soon abandoned in favor of expanded 
metal grills over the openings, since the restriction to 
flow through the cast louvres was excessive. The vari- 
ations tried in the design of the housing are illustrated 
in TABLE I. Here the important influence of a baffle can 
be seen. A transverse baffle was placed across the en- 
closure, in such a way that the double-end circulation 
motor pulled all its air for the shaft end through the 
small vent at the side of the enclosure, and discharged 
through the grill at the outboard end. This arrangement 
resulted in a 20 degrees Fahr. drop in motor temperature 
and a 15 degrees Fahr. drop in ambient temperature 
compared to the unbatfled enclosure. These improve- 
ments were not sufficient to justify baffle costs. 

Generally speaking, these tests show single-flow ventil- 
ation to be slightly better than double-flow ventilation 
in enclosures which are not cross vented. Further, if 
the air flow is organized, so that there is no re- 
circulation, as was the case of the single-flow motor 
with the duct leading from the rear of the motor 
to the grill of the enclosure, much cooler oper- 
ation results. The addition of the duct made a 
reduction in motor temperature of 20 degrees Fahr. 
over the next best condition, and a reduction in 
ambient temperature of 14 degrees Fahr. by the 
same method of comparison. Such design, obvi- 
ously, poses problems from the standpoint of adjust- 
ment of the motor for belt tensioning, so it is 
suggested that such duct work be carried only to 
a clearance distance inside of the grill. 

The most important conclusions that can be 
drawn from motor heating tests are: 

1. Single-flow ventilated motors lend themselves 

best to blind enclosures, while double-flow mo- 
tors are also quite satisfactory where some en- 


Fig. 3—Right—Temperature of motor and enclosure 

= one-minute cycles, reversing duty. Motor is 

% horsepower, 60 cycle, 220-240 volt, 1750 rpm 
with double-flow ventilation 
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closure cross venting can be provided 
. Air flow must be studied by the machine manufacturer 
and baffles or ducts added to prevent recirculation 
of air through the motor in the severe cases 
8. Much could be gained by more efficient motor blower 
design, from air flow standpoint. 


Variable-speed direct-current motor feed drives have 


to 


TABLE II 


Usable Speed Range of Variable-Speed Drives vs, Low Speed 
(High Speed = 2000 RPM) 
Maximum 
Number of RPM 


Usable Permissible Variation 
Low Speed Range (Zero to Full Load) 
Ae dats =o oni 10:1 10 
ee ee 20:1 5 
SS Sars ie 25:1 4 
NG Sat CW siuiatsin apes 33:1 8 
| SG eee ete iret tye 50:1 2 
Picks OFaKb a ee 100:1 1 
RETR Oe Re ce 200:1 5 


nda-Bei / ileyae i 
NN (4 Half i feyela) f fale 
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TABLE III 


Size Requirements of Variable Speed Drives 
(Compared to a Standard Alternating-Current Motor of Same 





Horsepower* ) 
TYPE OF DRIVE——— 
Component Part Electronic Motor-Generator 
(%) (%) 
I ORS elon eo cis wre sree 3 130 171 
I ik haan iano Gai clas ree 115 275 
Contec, vegulation .. 2.6.6.8 725 360 


POI. ON DOS URS Carine ae 970 806 
*All figures are in per cent of alternating-current motor size. 


been applied for many years, particularly to planers 
where acceleration is more important than exact speed 
regulation. Requirements for such a feed drive are: 


1. Speed regulation must be within plus or minus 5 
per cent over the entire usable range 

2. Variations caused by warmup must not produce 
changes in excess of the above, when added to speed 
changes with load 

8. Cycle history, that is, the effect of preceding loads 
and speeds on succeeding loads and speeds in the 
cycle, must not produce changes in excess of the 
values stated in Point 1, when considered additive to 
both 1 and 2 variations 

4. Mechanical inaccuracies (looseness) in the potentio- 
meter or rheostat construction must not produce 


greater speed variation than plus or minus 5 per 
cent when considered in addition to regulation, 
warmup, and cycle history 

5. Circuits and electrical equipment must be sturdy, 
and so designed that local electrical service help 
can maintain the entire circuit and equipment 

6. The apparatus preferably should not occupy more than 
double the space for a standard motor and controls. 


Our experience in testing mechanical and electrical 
variable-speed devices is that speed regulation is the 
factor which limits range. The same difficulty is ex- 
perienced with hydraulic units. By the term “speed regu- 
lation” is meant any speed change versus load over 
repeated cycles for any cause whatsoever. 

Good regulation at low speeds is especially important, 
since at the low end of the range, each successive lower 
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usable speed extends the range, as shown in Tagip I 

It is insufficient to speak warmly of the wide 
of a variable-speed device. Wide range in itself js yy 
usable in feed drives if the percentage regulation y 
the low end of the speed range becomes increasing) 
worse as is often the case. 

Further, it is one thing to build one variable-speed 
drive to close tolerances of performance, and quite ». 
other matter to build, on a production basis, seye,) 
units to the same tolerances. It has been our experience 
that duplication of performance from unit to mit j 
as great a problem for the electrical manufacture x 
the achievement of close speed regulation. It is neg. 
sary, in our opinion, for the electrical manufacturers » 
produce a unit which the machine manufacturer can yy 
without reworking on his part before installation. 

The space occupied by electrical equipment is x. 
coming a matter of increasing concern to the’ automat 
machine designer. Better styling prohibits the scatter 
placement of electrical equipment at odd locations arom{ 
and on the machines. Sound engineering dictates thi 


Fig. 4—Left—Temperature of motor and en- 
closure for same cycle as for Fig. 3. Motor is 
same size but has single-flow ventilation 


Fig. 5—Below—Half-moon type of end bell 
produces effective motor cooling 





apparatus requiring electrical maintenance be centered 
in as few locations as possible. 
TABLE III is a comparison of approximate requir 
ments of the motor-generator, and the electronic YP 
of variable-speed direct-current drives. The requirements 
are based on the size of a standard alternating-cum@ 
motor of the same horsepower capacity. Volumetric 
lations in the table show why the machine manufacture 
frequently finds it difficult to adapt electrical variable 
speed devices to his machines. (The reason the 
motor is relatively larger in the case of the motor-gen* 
ator type of drive than in the electronic type of drive 
is that the designers of the former used a larger fran 
size per horsepower than did the designers of the 
tronic unit.) Mechanical and hydraulic devices ™ some 
cases occupy only 300 to 500 per cent of the same space 
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Fig. 1—Left—Fluid coupling 
with scoop control which 
changes amount of fluid in 
the working circuit furnishes 
variable-speed drive for filter 
on paper-making machine 


Fig. 2—Below—Quantity of 
fluid in coupling is controlled 
by gear pump. As amount is 
reduced the slip increases, 
providing variable speed 





. | Specifying 
Variable-Speed Drives 





Part Ill—Hydraulic 


| By Colin Carmichael 





YDRAULIC speed-changing trans- 
missions are of two basic types— 
hydrokinetic and hydraulic dis- 
placement. The hydrokinetic types include 
elements corresponding to a centrifugal 
pump and a hydraulic turbine, while the 
hydraulic displacement types consist es- 
sentially of a piston pump and fluid motor, 
either one or both of which may have vari- 
nic : able stroke. Keeping in mind the distinc- 
ai tion between variable and adjustable, it 
- ay be noted that hydrokinetic transmis- 
sions are essentially variable speed in which 
a the speed varies with the load and, in some 
¥ cases, with an adjustment. Hydraulic dis- 
: Placement type transmissions are adjust- 
or gene a speed inasmuch as the output speed, 
Set, remains near - 

er fra0° Bless of the load. early constant regard 
Simplest of the hydrokinetic drives is the 
hydraulic coupling or fluid drive familiar 
fo automobile drivers as the fluid flywheel 
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Turbine Ist stage 














Fig. 3—Right—Curves show horsepower 
loss for a variable-speed hydraulic coupling 
applied to a 300-horsepower fan drive 


or fluid clutch. Although it is not capable 
of torque conversion, having no interme- 
diate guide vanes to take the torque reac- 
tion between the impeller and the runner, 
the hydraulic coupling has distinct advan- 
tages that make it desirable for such appli- 
cations as paper-making machinery, Fig. 1, 
aircraft test stands, rotary kilns, mechanical 
draft equipment, centrifugal pumps and 
airplane superchargers. 

Variable-speed control of this type of 
coupling is effected by changing the 
amount of fluid in the working circuit, Fig. 
2. When running: full the coupling trans- 
mits the full torque for which it is designed, 
with a slip which usually is less than three per cent. Re- 
moval of part of the working fluid reduces the torque- 
transmitting capacity, resulting in slip which may be as 
high as 80 per cent, corresponding to a five-to-one speed 
reduction. Performance is given by an equation of the 
form 


T=KpN*D' f(s) .......... basshaadarnsiotialecie tenascin (1) 


where T is the torque, p the density of the hydraulic fluid, 
N the input revolutions per minute, D the diameter of the 
coupling, s the slip and K_a constant which is a function 
of the coupling design and of the amount of fluid con- 
tained in it. For small slips (up to six per cent) the 
torque is in linear proportion to s. Inasmuch as input 
and output torque are at all times equal, efficiency is 
equal to the speed ratio or 1—s. 

Shown in schematic cross section in Fig. 2, the vari- 
able-speed hydraulic coupling includes the usual impeller 
(input) and runner (output) elements through which 
fluid circulates by virtue of the difference in speed as 
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) Ff = TFurbine 2nd stage 
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shown by the arrows. Kinetic energy acquired by th 
fluid in the impeller is absorbed by the runner, causing it 
to rotate and deliver torque. Quantity of fluid in the ci. 
cuit is controlled by a positive-displacement gear pum 
which adds or removes oil as required. A certain pn 
portion of the fluid continually escapes at the leak-of 
nozzles into the space between the inner and outs 
casings, after which a stationary scoop tube picks up th § , 
fluid and circulates it through an oil cooler and back into B } 

Q 
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the coupling as shown. The oil pump can be driven 
either by a continuously running motor or by a reversible 
motor depending on the type of control used. | 


Scoop Tube Provides Simple Control 


Simplified means for varying the quantity of fluid in 
the working circuit are employed in another type know 
as the scoop control coupling which dispenses witha § t 
pump. Space within the outer casing is made more tha § s 
large enough to contain the entire quantity of fluid ani § ¢ 
serves as a rotating reservoir in which the fluid is held § | 
the outer diameter by centrifugal fore § s 
The scoop tube is so mounted that item ® 4 
be swung entirely free of the fluid, leaving § ¢ 
the working circuit empty and incapabled B 
transmitting torque. The tube can hk ! 
swung into the rotating oil so that fluids § 
picked up and transferred to the working b 
circuit, the amount of oil in the circuitde B § 
pending on the location of the tuk 
Runner or output speed is varied by ti 
quantity of oil in the working circuit 6 
determined by the position of the sco 
tube. 

This type of coupling is of lightweight 
construction and often can be mounted é 
rectly on the motor shaft. The paper-mak- 
ing machine illustrated: in Fig. 1 employs 
such a coupling for the filter drive, show 
at the left of the illustration. The fui 
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Fig. 4—Left—Torque converter employs 

single-stage pump and three-stage turbine 

Stationary reaction blades absorb torque 
difference between input and output 
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Fig. 5—Efficiency of three-stage torque converter as a 
function of speed ratio between output and input shafts 


coupling provides variable speed for the filter drum to 
hold good mat thickness with fluctuating stock flow. A 
wire attached to a Hoat in the tank adjusts the drum 
speed by operating the scoop tube lever so that a steady 
liquid level is held. The 12-inch scoop control coupling 
is rated at 10 horsepower at 1200 revolutions per minute. 

In selecting a coupling for variable speed it is impor- 
tant that the horsepower, torque and speed requirements 
be known accurately. If the horsepower is greater than 
anticipated, the slip will have to be high in order to 
handle the torque (Equation 1) while the oil cooler and 
leak-off nozzle sizes selected may be too small to handle 
the heat load. Torque characteristics, whether constant 
or varying, should be known since the speed control range 
of the coupling is limited by the torque requirements. 
For example, on constant torque duty the coupling should 
not be selected for greater than three to one reduction due 
to the high heat load encountered at reduced speed, the 
speed reduction being limited by the quantity of oil that 
can be circulated for cooling purposes. On fan loads or 
loads of a similar nature where the torque varies as the 
square of the speed, a reduction of five to one is obtain- 
able. It is not recommended that speed reduction below 
this be used because of the windage horsepower devel- 
oped in the coupling which often is suf- 
ficient to drive a fan at ten to fifteen per 
cent speed, depending on the type of 
bearings used and the alignment. At 
speeds below twenty per cent the quan- 
tity of oil circulated is so small as to 
make control highly sensitive and often 
quite difficult. 

Typical performance curves for a 300- 
horsepower fan drive are shown in F ig. 
3. Horsepower absorbed by a fan is 
proportional to the cube of the speed 
and is plotted as the coupling output. 
Motor horsepower is found by dividing 
the coupling output by the efficiency 
which is equal to the speed ratio. The 


oF S—Right—T. orque converter is bolted 
aon housing and flywheel of pan- 
engine for an 80-passenger railcar 
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horsepower difference between the two curves represents 
the loss which appears as heat in the oil of the coupling 
and has to be dissipated in the cooler. Maximum value 
of this loss occurs at about 65 per cent speed and is equal 
to approximately 45 horsepower as shown on the curve 
sheet, Fig. 3. This figure checks approximately with actual 
tests which show that the heat load amounts to about 17 
per cent of full load horsepower. Assuming the maximum 
heat load to be, say, 50 horsepower, the cooler must be 
specified to handle 50 x 2545 = 127,250 Btu per hour. Al- 
though the efficiency at low speed is relatively low, the 
driving motor horsepower over the’ entire speed range is 
lower than it would be if the fan output were regulated 
by a damper or if it were driven by a variable-speed slip- 
ring motor. In addition to the variable-speed characteris- 
tics already noted, the hydraulic coupling has the prop- 
erty of almost completely eliminating shock load and tor- 
sional vibration between the driving and driven shafts. 


Torque Converter Employs Reaction Element 


Hydrokinetic torque conversion between the impeller 
and runner necessitates the addition of a stationary reac- 
tion element to absorb the difference in torque. Prin- 
cipal features of this type of transmission are illustrated 
in Fig. 4 which shows a cutaway view of a unit employ- 
ing a single-stage pump and a three-stage turbine. Torque 
increase is generated as the circulating fluid passes al- 
ternately through and reacts against the stages of the 
turbine and stationary blades of the housing. Available 
torque depends upon the speed ratio’ between input and 
output shafts. This extends from a maximum of better 
than five to one, obtained at stalling, down to the equiv- 
alent of the input torque, obtained at approximately two- 
thirds of the input speed. Efficiency of the converter as 
a function of speed ratio is shown in Fig. 5, from which 
it is evideat that the efficiency is maintained at a high 
value over a wide speed range. Inasmuch as the torque 
multiplication is equal to the efficiency divided by the 
speed ratio, a curve of torque versus speed may readily 
be constructed from this diagram. 

Hydraulic torque converters find their principal appli- 
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Fig. 7—Right—Fluid power trans- 
mission employs variable-displace- 
ment pump and constant-displace- 
ment motor with radial pistons 








Fig. 8—Below—In the parallel- 
Piston transmission, stroke of pump 
Pistons is varied by tilting socket 
ring which controls their movement 
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Fig. 9—Below—Efficiency curves for two typical displace- 
ment-type transmissions at constant torque output 





cations to internal combustion engine drives and have been 
used fairly extensively in busses and railcars as well as 
switching locomotives, cranes, hoists, excavators, etc. Fig. 
6 shows such a unit associated with the pancake engine 
for an 80-passenger railcar. When used in this type of ap- 
plication the torque converter functions as a completely 














automatic  self-changing _ transmission, 
When the efficiency drops below 70 per 
cent, corresponding to speed ratios above 
two-thirds, direct drive may be employed 
to maintain high efficiency and reach 
higher speeds. 

Hydraulic characteristics of the con- 
verter are such that the power absorbed 
by the pump element is proportional to 
the cube of input speed. With the con- 
verter pump capacity matching that of 
the engine or other drive, the input shaft 
operates at nearly constant speed regard- 
less of the output speed. Actually, with 
an engine of normal characteristics, there 
is speed drop of approximately 25 per 
cent from the maximum down to the 
stalling speed. Inasmuch as the effi- 
ciency of the converter is a function of speed ratio, Fig. 5, 
high efficiency at low output speeds and loads may be 
maintained by allowing the engine speed to drop so as 
to maintain a ratio of between .3 and .6, corresponding 
to an efficiency of over 80 per cent. 


Automotive Converter Performance 


With a torque converter in an automobile or bus the 
speed ratio adjusts itself according to road speed and 
throttle position. Thus when an upgrade is encountered 
the car slows down until the converter output torque 
creases sufficiently to overcome the increased car resist- 
ance. If at the same time the driver “steps on the gas, 
the engine speeds up and the driveshaft torque is i 
creased by virtue both of the increased input torque and 
the greater speed reduction. On a level road, the cat 
accelerates until the output torque drops, on account of 
the decreasing speed reduction, to the value just neces 
sary to maintain uniform speed. 

Like the hydraulic coupling, the torque converter effec- 
tively isolates shock and vibration loads between the driv- 
ing and driven shafts. Thus the output torque from a 


internal combustion engine and torque converter can 
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as smooth as that from an electric motor. Because of the 
ability to furnish infinite speed ratio (zero output speed) 
the combination also can be used to hold a load without 
motion and can provide a jogging action when required. 

Hydraulic displacement transmissions result from com- 
bining a fluid pump and fluid motor. These may be com- 
bined as an integral unit, as in Figs. 7 and 8, or may be 
located a reasonable distance apart and connected by 

e and return piping. Integral units normally are 
fymished with a variable-displacement pump and a con- 
sant-displacement fluid motor, as in Figs. 7 and 8. With 
this combination the output torque is constant, maximum 
torque being available at all speeds. Thus the transmis- 
sion unit is essentially a speed-control unit rather than a 
speed reducer, inasmuch as it is not designed to furnish 
increased torque at lower speeds. However, it is a highly 
efficient torque converter and as the output speed is de- 
creased the input horsepower decreases. ‘Typical effi- 
ciency curves are shown in Fig. 9. 

In Fig. 7 is shown a transmission employing radial pis- 
ton pump and motor units. The input shaft, at the left- 
hand end of the transmission, drives a cylinder barrel 
which is mounted on a fixed pintle. Radial rolling pistons 
working in the cylinder barrel are confined 
by concave reaction rings which engage 
their mushroom-shaped heads. The rotor 
is carried in an adjustable slide block which 
may be moved radially by the handwheel 
so as to change the eccentricity of the rotor 
with respect to the cylinder block, thus 
changing the stroke of the pistons. Intake 
and discharge ports are provided in the 
pintle through which fluid is conducted to 
and from the motor element. Similar in 
operating principle to the pump, the motor 
has a fixed stroke, the rotor being mounted 
in the housing at a fixed eccentricity. 


Speed and Torque Characteristics 


Speed ratio is inversely proportional to 
the ratio of displacements and is little af- 
fected by load changes. Torque input and 
output are proportional to the displace- 
ments and to the fluid pressure in the sys- 
tem. At zero pump displacement the speed 
ratio is infinite, hence jogging or inching is 
possible. 

An application of this type of unit to a 
special Kant-Slip continuous forms printing 
press is shown in Fig. 10. Installed at 
Standard Register Co. this press, which is 
one of ten, is capable of printing in two 
colors, has an imprint unit and numbering, 
file punching, no-slip punching, cross per- 
forating, lengthwise perforating, and fold- 
ing units. It must print the forms far more 
accurately than is expected on the conven- 
tional web-type presses. There are six po- 
sitions on each press for inching purposes, 
and the chief reason for specifying fluid- 
Power transmissions was to overcome the 
jerking and consequent out of register 


which may occur when inching a large ma- 


Ill 


















































chine. Although a high operating speed is not essential 
on this type of work because the runs are relatively short, 
these presses operate up to 12,000 impressions per hour. 

Control of the output speed in the application just de- 
scribed is effected by an electric geared head motor which 
changes the stroke of the pump by shifting the slide block 
which carries the rotor. This control motor is visible in 
the right foreground of Fig. 10, mounted on the side of 
the transmission unit. Other control methods that can 
be used include handwheel control on screw shaft, as in 
Fig. 7, wormwheel on screw shaft with handwheel on 
wormshaft for exceptionally accurate adjustments, hy- 
draulic servomotor, pressure type of control providing 
speed regulation in response to the load on the output 
shaft, hydraulic remote control providing remote selection 
of two predetermined adjustable speeds, and time-clock 
control for accurate speed regulation in response to a pre- 
determined time cycle. 

Drive for a Meisel roll-fed printing press is shown in 
Fig. 11. In this case the pump unit and motor unit are 
separate and connected by short lengths of piping. The 
same type of motor control as in Fig. 10 is used. 

Where constant horsepower rather than constant torque 


Fig. 1O—Above—Hydraulic displacement transmission, right foreground, 
provides adjustable-speed drive for special continuous forms printing press 


Fig. 11—Below—Variable-displacement pump and constant-displacement 
motor furnish an adjustable-speed drive for this roll-fed printing press 




































characteristics are desired, a constant-displacement pump 
and a variable-displacement motor may be used. Inas- 
much as the quantity of fluid pumped is constant, such a 
drive cannot be used for slow speeds and in practice a 
speed range of 3 to 1 is the usual limit, the output speed 
increasing as the motor stroke is reduced. The same con- 
trol methods as in the variable-displacement pump trans- 
missions may be used. 

Selection of constant power or constant torque over a 
wide range in either direction is conveniently obtained by 
using a variable-displacement pump and a variable-dis- 
placement motor. By varying the pump stroke the speed 
changes but the maximum torque remains constant. Re- 
versing the pump.discharge changes the output shaft 
rotation of the motor. By varying the motor stroke the 
speed and torque change but the maximum power output 
remains constant. 

A transmission employing axial piston pump and motor 
units is shown in Fig. 8. Input (left) and output (right) 
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Fig. 12—Variable-displacement pump built into the housing 
of a horizontal internal grinder is employed to provide 
adjustable-speed drives for spindle and feed 


ends are similar except that the socket ring which con- 
trols the piston stroke of the input unit is mounted in a 
tilting box whereas the socket ring for the output end is 
supported in the housing at a fixed angle of tilt. In the 
position shown, the socket ring of the input end is in 
neutral position so that as the cylinder barrel and pistons 
rotate no piston movement occurs and no oil is pumped 
to the output end.. As the socket ring is tilted by manual 
or other control, the pistons start to reciprocate and oil is 
transferred to the cylinders of the output unit through 
ports in the central stationary valve plate. 
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Transmissions of this type may also be applied wit 
the pump and motor unit separate. Fig. 12 shows suet 
an application to a Hutto horizontal internal grinder, the 
drives being fully enclosed in the machine, Spindl 
speeds from 3 to 96 revolutions per minute are 
while the feeds may range from zero to 55 feet per minute 

Recent developments in displacement-type hydrayly 
transmissions as a result of wartime experiences and th 
influence of aircraft hydraulics have resulted in ineregg: 
capacity per unit size and weight due to the adoption g 
higher speeds and pressures. It is of interest to speculip 
as to the possibilities of applying this type of lightweight 
transmission to automobiles, busses, railcars, etc, Ip ty 
first place, the input or pump unit may be attached tp th 
engine while the output or motor units may be couple 
to the wheels, using a separate unit for each wheel a 
avoiding the necessity for a differential drive, differenti) 
wheel speeds being obtained by employing suitgh) 
valves in the hydraulic circuit. With variable-displig. 
ment pump and constant-displacement motor units an jp. 
finite number of speed changes, both forward and 
verse, are possible and no clutch is necessary sineg te 
pump stroke may be made zero for the stop condition, 


Automatic Control Possibilities 


While such .a. transmission will furnish speed ratios 
which are under the complete control of the operator, it 
may be made fully automatic by the addition of suitable 
controls. Inasmuch as high reduction ratios ordinarily 
are needed at low car speeds a hydraulic governor driven 
at wheel speed could be used to control the pump stroke 
and therefore the ratio. To take care of the requirement 
of hill climbing and rapid acceleration, an additional co 
trol connected to the throttle or to the inlet manifold 
vacuum could be used to give higher reduction ratios 
when the loads are high. 

When considering the application of displacement-type 
transmissions the following information is necessary 
form a basis for the selection of the appropriate unit: 


1. Characteristics of the driven load 

2. Type and speed of prime mover to be used 

8. Output shaft speed range desired and whether revers- 
ibility is needed 

4. Maximum horsepower to be transmitted 

. Maximum torque to be delivered and at what speed; 

also starting torque 

Type of service—whether continuous or intermittent 

. Inertia of rotating parts 

. Acceleration and deceleration rates required. 

Type of control—handwheel, remote or automatic— 

and functions required 

10. Any extremes of temperature or other unusual condi- 
tions of operation. 


OU 


O MAD 


With these facts in their hands the engineers of the 
transmission manufacturer will be in a position to reco 
mend the proper unit for the particular application. 

Macuine Desicn acknowledges with appreciation the ® 
operation of the following companies in the preparation 
this article: Hydraulic Coupling division of American Blowet 
Corp. (Figs. 1, 2 and 3); Northern Pump Co.; The Ouge 
Co. (Figs. 7, 10 and 11); Sundstrand Machine Too! Cos 1 
Disc Clutch Co. (Figs. 4, 5 and 6); and Waterbury Tool div 
sion of Vickers Inc. (Figs. 8 and 12). 
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Fig. 1 — Determination of 
centers of curvature of tra- 
jectories from instantaneous 
center of rotation, for link 
denoted by A,A; 


Simplified Method Shortens 


Acceleration Analysis 


By Leon Beskin 
Structures Engineer 
Consolidated Vultee Aircraft Corp. 


sapere graphical methods of velocity 
and acceleration analysis of mechanisms de- 

pend generally on the employment of a step- 
by-step procedure. Purpose of this article is to indicate 
how these methods can be extended readily to cases 
Where the conventional step-by-step analysis cannot be 
applied direct. 

In order to make that extension, it is necessary to use 
the idea of instantaneous center of inflexion, J, of a moving 
nk. Instantaneous center of inflexion is a point, con- 
sidered as attached to the link, which has a velocity 
equal to the velocity of the instantaneous center of 
rotation, with the same direction and sense as the lat- 
ter. Although the instantaneous center of rotation 
customarily is thought of as being a stationary point, 
actually it moves as the linkage moves. The method of 
calculating velocity of the instantaneous center and locat- 
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ing the center of inflexion is illustrated by the example 
shown in Fig. 1. 

The ends A, and A, of the link A,A, have trajectories 
indicated by the circular arcs whose centers of curvature 
are O, and O,. For simplicity O, and O, may be con- 
sidered fixed points, O,A, and O,A, being rigid links. 
As the links O,A, and O,A, turn in a clockwise direction, 
the point attached to the link A,A, and which momen- 
tarily coincides with the instantaneous center I follows a 
definite path: The velocity components of that point, 
respectively perpendicular to O,I and O,]I, are 


OI LAxOJ 
O1A, OA, ) 


0.1 IA:X0O.I i 
Vie= Va:— — 
O.A>z wer 


Via= Va 





where »=V,,/IA, is the angular velocity of the link. The 
velocity, V;, of the point I is the vector defined by two 
projections as shown in Fig. 1. 

Instantaneous center of inflexion, by definition, has veloc- 
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ity equal and parallel to V; but is located in the link, 
which rotates about IJ. The distance from I to the instan- 
taneous center of inflexion, J,, is therefore equal to 
Vi/w. The point J, may be located by working again with 
the components. Thus, referring to Fig. 1, 








Va IA:xXOWU 
I. = = 
wi Ww OL,Ai 
Sais end Bate ataiiaiwale 3.4 a (2) 
Viz IA:X 0.I 
ers O.Az 


where values of V;, and V;, are taken from Equation 1. 
The point J,, found by elevating perpendiculars to 
IO, and IO, from J, and J,, is the point required. This 
is obvious from the fact that figures IJ,J,J, and the vector 
polygon involving V;,V; and V;, are similar and result 
from one another by a rotation equal to a right angle. 
Thus IJ,=Vi/w, and the velocity of J, is IJ,xw=Vi. 

For practical computations it is simpler to locate J, 
and J, from A, and A,. For this purpose Equation 2 
may be rearranged as follows: 


IJ, IA:  Ih—-IA, _ Ad 
OF GA Gi-Ga ITA; 





IA? 
we ME kira Stina ys. sa ae ovens paok s 0s+ outa 3 
Aw; 0A, (3) 


Similarly 











It is to be noted that J, and O, are on the same side 
of A,, and J, and O, are on the same side of A,, 

The circle having IJ, for diameter is called the circ. 
of inflexion because the center of curvature of the tr. 
jectory of any point on that circle is at infinity, Thi, 
fact can be established by noting that if J, and A, coin. 
cide, it is necessary from Equation 3 that A,O, be infinite 
except in the special case where A, and I coincide, Thys 
if a point is on the circle of inflexion, the curvature of 
its trajectory at that point is zero, which justifies the 
name of circle of inflexion. 

From knowledge of the circle of inflexion the cente 
of curvature of the trajectory of any point A on the link 
can be defined by using Equation 3 which, when OA js 
unknown, can be written 


Thus since J is defined as the projection of J, on OAl, 
the point O is determined. 

Equation 5 readily defines the projection on the normal 
to a trajectory of the center of inflexion if the radius of 
curvature of the trajectory is known, or the radius of 
curvature of a trajectory when the circle of inflexion is 
known. When the radius of curvature of the trajectory 
of a point is known, its normal acceleration, V*/R, is 
defined when its velocity is known. 

These properties will be applied to a problem involy- 
ing floating links, that is, links the trajectories of which 
are not directly known. The methods can be compared 


Fig. 2—With centers of curvature of trajectories for floating 
link 4 known, acceleration analysis is much simplified 
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Fig. 3—Location of 
auxiliary point at D 
1 OAl, facilitates the solu- 
tion of velocity and 
normal acceleration in this 
lius of double slider-crank, 
conveyor drive 


oa 

muh those presented in a recent article by A. S. Hall 
4 nd E. S. Ault*, the same mechanism being used for 
|emparison. It is to be noted that in the article referred 
@ the links 4 of Figs. 2 and 8 are called floating links. 
mMttually, since these links have two points (for example, 
»© and D, in Fig. 2) the movements of which are directly 
@ven, this designation is erroneous. The floating link 
B the link 3, and because the movement of B in 8 can- 
Bot be predicted from the movement of A, the direct 
Malysis, when the motion of A is given, is impossible. 
4 On Fig. 2, the motion of A is assumed to be given 
maiorm rotation); BCD is a solid link, the points C 
gad D of which rotate around O, and O,; and AB is 
@ link through which the motion is imparted to BCD. 
(she instantaneous center of rotation I, of link 4 (BCD) 
# at the intersection of the normals O,D and O,C to the 
ectories of D and C. This defines the normal BI, to 
Me trajectory of B, and in turn defines the instantaneous 
ay of rotation I, of AB, which is at the intersection of 
f and AO,. The velocity diagram is self-explanatory. 
When the direction of the velocity of B, perpendicular 
4 d TI,, is defined, the value of V,, is determined, since it 


the value of the vector limited by the intersection with 
—, 


" ,.4, Auxiliary Points Aid Acceleration Analysis” 
ti —A. S. Hall and E. S. 
Ault, Macuove DEsIGN, Nov. 1943. " 7 
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the perpendicular to AB drawn through the end of V,. 
Thus the point b on the velocity diagram is determined 
and, operating in the same manner, the velocities of C 
and D are determined: O,c and O,d are normal to O,C 
and O,D respectively, bc and bd are normal to BC 
and BD respectively. 

Instantaneous centers of rotation being known, the 
center of inflexion of link 4 can be determined. With 


(DL gy _ (Cl 


DoT CO. 








calculated, the perpendiculars to 1,0, and 1,0, at J, and 
J], define the point J, center of inflexion, the projection of 
which on I,B defines a point of inflexion J,. Then the center 
of curvature of the trajectory of B is O,, calculated from 
the relation 


(BI,)? 


7 





BO.= 


Knowing this center of curvature, a straightforward 
analysis determines the accelerations of all the points. 
The acceleration of A is A, directed along AO, (uniform 
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rotation) and is equal to V,?/O,A. This acceleration 
vector is represented by O,a’. Then the acceleration A, 
is defined by: 


A, =A%+A‘%, 
= AgtA%ctA'sa 


Knowing A”, (=V,7/0,B), A, and A%, (=Vo,2/AB) in 
value and direction, the normals at the extremities of 
A", and (A,+A",) intersect at a point b’, such as 
O,b'=A,. The same construction can be repeated for c’: 


A.= A*.+A!, 
=Apt+A*»1+A'e 


Knowing A", (=V,?/0,C), A, and A®,, (=V,,2/BC) in 
value and direction, the normals at the extremities of 
A", and (A,+A”,,) intersect at point c’, such as O,c’ = 
A,;. It is unnecessary to repeat the construction for d’, 
since the figure bed in the diagram of accelerations is 
similar to BCD. Having obtained the base b’d’, the 
triangle b’c’d’ can be determined by determining the 
angle between b’c’ and BC, and rotating BD and CD 
by equal angles, thus defining d’. O,d’ is the accelera- 
tion of D. 


Reducing Number of Auxiliary Points 


The method thus developed avoids the use of auxiliary 
points and the useless overburdening of acceleration dia- 
grams. A further example will show how to reduce to a 
minimum the number of auxiliary points, where such 
points are used. 

On the shaker conveyor schematically represented on 
Fig. 3, the points A and B have the same uniform motion. 
Slider C has a reciprocating motion, and the link 4, hinged 
on C, slides at A and B at the ends of the links 2 and 8. 
As auxiliary point the point D, which coincides with C 
at a given moment and moves on AB in such a manner 
that the ratio DA/DB is constant, will be selected. 

From this definition it is obvious that the velocity vec- 
tors of A, B and D have their extremities on one straight 
line, since the difference of the velocities are proportional, 
which means that they have the same direction. Thus 
O,a, O,b being the velocities of A and B, the point d rep- 
resenting the velocity of D is obtained by dividing ab in 
the same ratio as D (C) divides AB, or ad/ab=AD/AB. 
The relative motion of C with reference to D is along AB 
and the absolute motion of C is along the given direction 
X. Thus, drawing through d the parallel to AB and 
through O,, the parallel to X, the velocity O,c of C is ob- 
tained. 

The acceleration diagram is as readily obtained: The 
acceleration of D is obtained in the same manner as the 
velocity (that is, a’d’/a’b’=AD/AB). The acceleration 
of C is directed along X, and is equal to the acceleration 
of D plus a tangential acceleration along AB and Coriolis 
acceleration 2w,Vz,. which can be expressed as: 


Va 2abXce 
/ =2 c= 
d'e’ .B Vu iB 





ab and ce are measured on the velocity diagram. This 
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defines a point e’ on the acceleration diagram (d’¢” 
perpendicular to AB), and the point c’ is at the intersee 
of the parallel to AB drawn from e’ and the parallel 4p 
drawn from O,. : 
Thus it appears that with a judicious choice of an am 
iary point, the amount of work involved in an accelera 
analysis can be reduced in considerable proportion. 





Helicopter Bus Design Proposed 


US lines all over the country recognize the essen i 
similarity of their present service and that which fj 
special Hight characteristics of the helicopter render po 
sible in augmenting or supplementing their traffic, Th 
helicopter’s business is precisely that kind of transport 
tion—of persons and light luggage on moderately she 
hauls. E 
Based upon previous successful operations, an inter 
mediate size of helicopter was proposed at a recent hea 
ing before the Pennsylvania Public Utilities commissigt 
in behalf of a bus line serving western Pennsylvania, New. 
York and part of Ohio. It was urged that a 6600-pound 
helicopter, using a 55-foot diameter rotor with a 550-600 
horsepower motor and carrying a total of seven paid pas- 
sengers and pilot, represented a practical size readily at- 
tainable in the state of present knowledge with a miti- 
mum of further experimentation. 


Short Runs Require Limited Fuel Capacity 


An approximate price of $40,000 per unit of equip- 
ment was taken. This equipment would be depreciated 
over a five-year period, or 20 per cent, which is the cur- 
rent procedure of most airlines. These operations would 
require a fleet of eight airbuses with two in reserve, flying 
routes aggregating 2500 miles daily. Since the hops av- 
erage between 25 and 40 miles and the longest overall run 
is approximately 200 miles, a limited tankage of 80 gal 
lons of gas is allowed, 10 gallons of oil, 200 pounds of 
baggage and 200 pounds of mail and express. 

Power loading, based upon 550 horsepower, will be 2 
pounds per horsepower. The disk loading, based upm 
the 55-foot rotor with an area of 2375 square feet, will be 
about 2.7 pounds per square feet, which experience has 
indicated would be adequate to insure safe landings a. 
low speed. a 

A general analysis of operating costs results in a pie 
posed cost of operation of about 38 cents per mile. Wal 
an anticipated 80 per cent load factor throughout the ef 
tire operation, due to the highly specialized service # 
the potential demand for such service in this area, 4 7 
of 7 cents per mile is proposed. 4 | 

In all of the interest aroused by this recommendatidiiy 
which is of purely business and commercial concerns 
distinguished from personal sport and pleasure, we ™ 
a persistent pressure for new and added means as ans 
junct to existing means of air and ground transport. P10 
this we can reason that the need is surely there and . 
practical helicopter will, therefore, quickly result.—Fro 
a paper by Agnew E. Larsen, Rota Wings Inc., presemas 
at an S.A.E. section meeting in Wichita, Kans. 

1944 
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3—Left—Circuit diagram of hydraulic shell- 
ad ng press. Judicious use of pilot-operated four- 
yalves makes automatic sequencing possible 


4—Right—Hydraulic control unit of the grinder 
Sewn in Fig. 2 ready for assembly into machine 


to be overlooked in the design of a hydraulic 
meuit is the necessity for providing a path for ex- 
oil from valves. A typical example of where this 
ensideration comes into account is in the case of a 
lot operated four-way (selector) valve. Here, pres- 
bres are fed at timed intervals, first to the piloting 
Ghamber at one end of the valve and then to the 
loting chamber at the other end, and a path for 
Melease of pressure must be provided at the end 
Wpposite the one receiving the piloting pressure. 
Gince oil is for all practical purposes incompressible, 
e valve spool or piston will not move if the line 
sading from the pilot chamber opposite the pres- 
ure side is blocked. 
To demonstrate the proper utilization of all 
pes of hydraulic valves, the most practical pro- 
dure probably will be to discuss the “whys” and 
erefores” of their application in systems repre- 
tative of the latest in modern design. 
An interesting circuit is that pictured in Fig. 1. This 
tem is used on Brown & Sharpe’s Nos. 10 and 12 
grinding machines, where, to obtain maximum 
pcision of control for feeds and reversals, low pressures 
d relatively large volumes are employed. Indicative 
the current trend in machine hydraulics, all pumps, 
Walves and piping are entirely enclosed within the 
machine. 
at ecision requirements for the control of traverse and 
Ness feeds in a cylindrical grinder are of a high order. 
"Sich precision in this case is accomplished in a direct 
@id simple manner by appropriate use of hydraulic valves 
Working in conjunction with mechanical control. 
) Since it is necessary to be able to traverse the grinder 
@ automatically or by hand, the rotary “start-stop” 
p¥alve Y is used either to connect the table-feed cylinder 
)® the control valves or short-circuit it into pressure and 
tt to permit hand feed. 


Employs Modified Servo 


» When the table is being traversed automatically, it 
S desirable to stop and start it at reversal at a gradual 
vate rather than abruptly. This has been accomplished 
Miough the use of a modified servo principle. Table 
Weversing valve U is of the four-way rotary type, con- 
*@ucted with a land L that moves across the return port Q 
Which is a shaped orifice, eclipsing it to give cutoff. This 
hd is wider than the port so that while it is covering 
— Port, the work table must be at rest. 
e Reversing lever B connects to reversing valve U through 
. arrowhead and lost-motion mechanism of well known 
‘Ype. Thus, when the table dog contacts lever B, valve U 
4 to close. The farther the table moves, the greater 
be the closure of land L over orifice Q and pro- 
slower will be the table speed until finally it 
itself off, always at precisely the same point. This 
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permits grinding up to a shoulder on the work piece 
with complete assurance. The rate of retard may be 
controlled by the shape of orifice Q, making it simple 
to achieve smooth, shockless stop of the heavy work table. 

Dwell at the end of the table stroke is accomplished 
by controlling the time required for land L to move 
across the covered port Q as follows: Arrowhead A 
is “fired” by a plunger urged by hydraulic pressure. A 
range of hydraulic resistance in series with a needle 
valve (which constitutes the dwell throttle) governs 
the rate at which the plunger moves outward and thus 
the rate of movement of land L past dead center. Accel- 


Fig. 5—Below—This arrangement will not hold loaded 
piston without drifting because oil seeps past valve spool 

















eration also is limited by an extension of the same method. Fig. 7—Below—Showing how oil flows through combinatis, 

The cross-feed motor is a gear pump operating in unit pictured in Fig. 6 during the three operational cycle, 
reverse with its shaft connected directly to an adjustable Sealing is effected by conical-nosed tappet 
picker feed. On the shaft is a rotary valve W within a 
cylindrical chamber leading to the motor and arranged - 
to cover a pressure inlet port at one point in its revolution. 
Thus, once started, the motor will make one complete 
turn and stop. Trigger valve V delivers a measured vol- 
ume of liquid through an independent port into the 
motor, sufficient to move the rotary valve off its seat 
and thus start the single revolution. This valve is con- 
nected to a valve built into arrowhead plunger Z and 
is made so as to operate only at the chosen moment of 
table reversal. 

Continuous in-feed for “plunge-cut” grinding is pro- 
vided by admitting a continuous flow to the cross-feed LY by 
motor through the independent port under the control a Yey 
of selector valve S, which contains a throttle to provide — | SZ 
conveniently any speed of in-feed desired. When in this 
position, valve S cuts off pressure fluid from the work Peel 
table and reversing circuits, giving a necessary safety Sst (23) Power Up 
interlock. 7: 

No packing is used in either the cylinder units or the 
valves. Controlled clearances reduce leakage or slip 
to a negligible quantity and, with clean hydraulic oil, 
long, trouble-free life of the units is assured. In all 
cases, automatic lubrication of flat and V-ways is fur- 
nished from the low-pressure side of the hydraulic system 
through pressure regulating devices. Oil returning from 
the ways passes through gravity filters before re-entering 
the oil reservoir. 

It is possible to develop a number of different hydraulic 
systems for accomplishing the same results. Reference 
to Fig. 3, which is the circuit diagram of a shell-loading 
press developed by Logansport Machine, Inc., will show 
that the up and down linear motion of the rams might 
have been effected through the use of a rotary fluid 
motor in conjunction with a rack and pinion instead of 
with the piston and cylinder arrangement shown. Note | 
also the work table drive. Six rollers on the underside _ ; 
of the work table progressively engage the groove of a — (b) Hold 
cylindrical cam which is intermittently rotated by a 
rotary fluid motor. Conceivably this same action could 
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Fig. 6—Below—Combination of four-way valve and special 
two-way check valve permits {automatic load holding 
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be brought about by the proper utilization of a piston 
and cylinder with a rack and pinion drive working in 
conjunction with a one-way clutch. 

These or other alternative procedures were not used in 
this instance because, while they are entirely feasible, 
they would in all likelihood require an overall system 
more complex and more expensive than the system shown. 
Thus, in the development of hydraulic systems, as in the 
case of electrical, mechanical or pneumatic systems, the 
designer must evaluate the available methods on the 
basis of simplicity, efficiency and cost. Then too, if the 
equipment is for use on aircraft, the system must be 
designed with a severely critical eye cocked toward 
weight, size and vulnerability. 

At first glance the circuit diagram pictured in Fig. 3 
may appear extremely complex. However, like the dia- 
gram of a multistage radio, it can be broken down into 
less intricate units and components for detailed analysis. 
This particular system is of more than ordinary interest 
because it exemplifies “all-out” utilization of hydraulic 
controls with mechanical timing. Quite often it is more 
desirable to use electrical timing rather than mechanical 
and insofar as actual functioning is concerned, electrical 
limit switches working in conjunction with solenoid- 
actuated selector valves could have been used in this 
case. However, this shell-loading press handles highly 
explosive powder and, since there is always the danger 
of electrical equipment sparking, it could not be used. 

In planning this system, the designer had at the out- 
set, definite requirements as to what motions were to 
be effected hydraulically and in what sequence they 
Were to occur. Thus, he knew for example, that the two 
rams would have to move up and down under power, 
M unison, and in interlocked cycles with the indexing 
of the work table. He knew also that the work table would 
have to rotate through one-sixth of a revolution each 
time the rams had reached the top of their stroke. 
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Fig. 8—Above—Circuit shows how standard four-way 
valve and two-way check valve can effect load holding 


Fig. 9—Below—The hydraulic fuse combines check valve 
with metering dash pot to pass fixed amount of fluid 


f 


ee 


ORIFICE MEASURES QUANTITY DASH POT 
OF FLUID AND CONTROLS COSINE 
OF FUSE 


These timed motions of the rams and work table con- 
stituted the basic requirements. In addition, it was neces- 
sary to provide some kind of positive emergency stop 
which would cause all motions to cease abruptly at any 
point of any cycle, provide a means for running the 
rams and table through either a single complete cycle 
or continuously, and provide an arrangement which would 
stop all motions in the event a shell was placed improperly 
on the table. All these requirements were met through 
the use of standard commercial-type valves. 

_ Pressurized fluid from the pump is fed first to the 
center port of a familiar type of pilot-operated four-way 
valve 4. Depending on the position of the valve spool, 
fluid will flow to either port L or M. Another line taps 
off the valve 4 intake and leads the pressure to the “in” 
port of a hand-operated four-way emergency valve 12. 

With the emergency valve in its “run” position, pres- 
sure from its “in” port passes out through port SS to the 
“in” port of the hand-operated four-way valve 18, the 
function of which is to put the press through either only 
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one complete cycle (“stop” position), or to permit con- 
tinuous operation (latched in “start” position). 

To run the press, valve 18 is held in its “start” posi- 
tion, permitting pressure to pass through line SS to pilot- 
ing chamber K of valve 4. This moves the spool of valve 
4 to the left, pushing the oil from the piloting chamber 
at the left end of the spool through port J, in and out of 
valve 1 through ports G and F and through valve 13 to the 
exhaust line via ports RR and EX. 

With the spool of valve 4 held in its “left” position, 
pressure from the pump passes through port M to the “in” 
port of pilot-operated four-way valve 5 from where it is 
tapped off to pass through valve 2 via ports P and Q. Both 
valves 1 and 2 are spring-loaded, four-way valves and 
when their cams are in the position shown in the diagram, 
the work table is stationary. 

After passing through ports P and Q of valve 2, the 





Fig. 1O—Above—lInstalled as shown, the two hydraulic fuses guard against 
fluid loss in the event either of the lines between the selector valve and the 
cylinder are ruptured. Fuses should be as close as possible to valve 


pressure is led into port CC of cylinder 17, urging its 
piston end into engagement with one of six slots in the 
periphery of the work table. 

Since the locking movement of the piston of unit 
- 17 uncovers port BB, pressure passes through valve 3 
via port S and C to the piloting chamber at the right- 
hand end of valve 5 through its port X. The spool of 
valve 5 is thus moved to its “left” position, pushing the 
oil from its left-hand piloting chambers through port D, 
through valve 3 by way of port B and to the common 
exhaust line through port T. By moving to its “left” 
position, the spool of valve 5 creates a path for pressure 
from the “in” port to port N and thence through the 
pressure-adjustment valve 6 to the top side of the rams. 
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The rams, under the impetus of the Pressure, wil] gf 
course start moving down. 

It probably will seem that appreciable time elapses 
from the throwing of valve 13 into its “start” DOSition 
to the actual downward movement of the rams. Actually 
all of the valve movements occur in a fraction of , 
second since the only movement of oil required through 
the control lines has been the small amount needed ty 
move the valve spools. 

Once the rams have started down, valve 18 can ly 
either latched in its “start” position for continuous oper: 
ation or thrown into its “stop” position for operation 
through only one cycle. If it is thrown into its “stop” 
position, pressure will pass through ‘it via line RR anj 
thence through valve 1 to drain via ports F and H, | 
will pass through port H rather than G because, at the 
beginning of the cycle when valve 13 was thrown int 
“start” the fluid motor drove all cam; 
through a small portion of a tum, pe- 
mitting the spring in valve 1 to push it 
spool into the down position. During 
this limited portion of a turn, a dwell in 
the table-indexing cylindrical cam per- 
mitted it to turn without attempting 
drive the table against the locking 
plunger. 

With valve 13 now in its “stop” posi 
tion and the pressure it passes being led 
to exhaust through valve 1, there is noth. 
ing to prevent down and up motion of 
the rams, followed by the automatic in- 
dexing of the work table until the spool 
of valve 1 is once again pushed up by 
its cam. 

Thus, the rams move to the end of 
their down stroke, the pressure being 
controlled by relief valve 6. When the 
pressure reaches its maximum, it i 
tapped off from the top of the cylinder 
to open sequence valve 9 and flows to 
pilot connection A of valve 3, moving 
the spool of the valve to the right. Pres 
sure from the “in” port of valve 5 gos 
to port P of valve 2, the spool of which 
is still in the “up” position shown due t0 
the dwell on its cam. (At this point 
cams for both valves 1 and 2 are in the 
positions indicated by dotted lines.) 

Pressure passes from port P to port Q 
of valve 2, on through ports CC and BB 
of unit 17 (locking plunger is engaged), to port S of valve 
3 and from port B to pilot connection D of valve 5, mor 
ing its spool to the right. Pressurized oil now can flow 
through port O of valve 5 to the under side of the rats 
moving them up. 

When the rams reach the end of their up stroke, 
oil from the under side of the rams flows through tw 
annular grooves in the rams, out of port U, through poms 
DD and EE of safety shutoff valve 18, and branches of 
to flow through speed-control 14 (a form of adjustable 
restrictor), through safety-relief valve 19, and on throw 
the fluid motor which, by turning the cylindrical -” 
drives the work table through one-sixth of a revolution 


(continued on Page 190) 
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Fig. 39—Hub of phenolic 
gear is cast-in metal insert 
to increase strength of part 





By H. W. Gillett 


War Metallurgy Committee 


Part Vil—Selection 


Choosing 


he Right 


Win the minds of the design engineer, the test- 
ing engineer, and the metallurgist meet on com- 

mon ground—the designer willing to specify 
anything that is adequate without limiting the material to 
what was used before, the testing engineer ready to plan 
tests to evaluate adequacy for a specific purpose and the 
metallurgist disabused of the idea that data from standard 
tests are proof instead of just evidence—progress can be 
made. Each will then ask the other some embarrassing 
questions. The designer will outline the problem of se- 
lecting an alternative material or one of improved proper- 
ties, for an existing part, by setting down complete in- 
formation on service requirements, history of previous de- 
signs and materials tried, fabrication problems and fa- 
cilities, etc. 

What hitherto unused materials are proper candidates 
for consideration can be stated by the metallurgist once 
he is fully apprised of the real service conditions. Often 
he may be forced, however, to report that no known ma- 
terial has the combination of attributes that are properly 
demanded and that research to produce such an alloy will 


es 


coconcluding a series of articles abstracted from a War Metallurgy 
ee report, beginning with the December issue. 
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be long and costly with no certainty of ultimate success. 
As a stop-gap, pending the development of the unknown 
ideal material, he may well ask “Why not use the mate- 
rials we’ve got, and engineer the necessary properties in 
by a judicious combination of materials?” This is a 
sensible question at any time, and particularly sensible 
now that there is a scarcity of many raw materials. 
Conflicting requirements often lead to a search for a 
material with an unusual combination of attributes per- 
haps secured only, if at all, by the use of an excessive 
amount of strategic alloying elements. The engineering 
attack, putting materials together in such fashion that the 
needed attributes appear at the necessary locations, usual- 
ly arrives at a better compromise than making the whole 
object of one material. Alclad duralumin, with corrosion- 
resistant pure aluminum on the outside and strong alloy 
on the inside, is an intelligent engineering compromise. 
Instead of using a deep-hardening, highly-alloyed steel 
for a massive piece to take high tensile stress in a side bar 
of a chain link, several half-inch thick sections of carbon 
steel, side by side, might do the job. Irregular parts made 
in several sections and assembled by welding, copper 
brazing, or silver soldering, may allow putting a more 
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wear-resistant section where it is needed. The head and 
shank of an exhaust valve operate at different tempera- 
tures and must resist different types of wear. Selecting 
each part for its own duty and welding them together 
may well be worth the extra operation of welding. 

Often the interior of a part serves merely as a support, 
the exterior being the armor against corrosion, wear or 
fatigue. The principle involved in use of carburized 
parts for wear resistance can be applied with far greater 
speed of production through surface hardening by induc- 
tion or flame-hardening methods. One might find cases 
where corrosion resistance on an irregular part is required 
in which pressing a skin of stainless steel to the desired 
outside dimensions, copper plating the inside, pressing 
into this “glove” a previously made “hand” of powder 
iron with high porosity and low weight, then copper braz- 
ing the glove on tightly would be much better engineer- 
ing than hogging the piece out of solid stainless. 

Bearings for freight cars are massive pieces of leaded 
bronze weighing about 25 pounds. When they are slight- 
ly worn on the wearing face, they go back for remelting. 
The bulk of the piece serves merely as support for the 
wearing face. Some two-thirds of the bronze can be re- 
placed by malleable iron, with a vast reduction in the 
amount of bronze tied up in service. The composite, 
malleable iron plus bronze piece has the same dimensions 
as the all-bronze one, and is interchangeable with it. 

Bushings or inserts cast into die castings or plastics, 
Figs. 39 and 40, malleable iron connectors for timber, 
hard facings for oilwell bits, expanded metal stiffeners 
for sheet steel for aircraft, the variety of “clad” metals 
that extend the old Sheffield plate idea into engineering 
as well as decorative purposes, are everyday examples of 
the cooperation of materials of different properties in pro- 
viding a well-engineered whole. 


Use of Clad Metals Is Expanding 


Stainless-clad, nickel-clad, copper-clad steels and other 
combinations are commercial products whose utility was 
initially limited to those cases where a solid metal of the 
necéssary surface properties was too weak. The necessity 
for conservation of strategic metals now alters the eco- 
nomic picture and the development of cladding processes, 
under the conservation urge, will lead to lower produc- 
tion cost. 

In many cases the engineer has been deterred from 
layer construction by knowledge of the early high fabri- 
cation and assembly costs and by fear, in the case of clad 
and plated metals, of poor adherence. But improve- 
ments in welding, brazing, plating, etc., and the frequent 
opportunity to avoid much machining from large section 
stock are removing the basis for reluctance to use coated 
metals and built-up parts, Fig. 41. 

Application of a surface coating by metal spray, Fig. 
42, has a restricted, but real, utility. The production en- 
gineer often goes back to the design engineer with a sug- 
gestion for lowering production costs through such means, 
probably more often than the design engineer originally 
contemplates these means in the hope of putting partic- 
ular engineering properties just where they are needed 


1 Army Ordnance, 1942. 
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and calls in the production engineer to pass on feasibility 
When both work together from the start with the aim d 
combining engineering properties, ease of production and 
conservation of strategic materials, as they are doing 
under the urge of war needs, they generally come oy 
with “more, better, and cheaper”, as is evidenced by 
some of the outstanding cases cited in “Tremendoys 
Trifles”?. 

Engineering devices may be used to cut down the sey. 
ice requirements as to resistance to wear and corrosion, 
Among such devices are oil and air cleaners, likewise 
crankcase ventilators for the escape of water vapor pro- 
duced in combustion of gasoline which, if not removed. 
becomes liquid water as the engine cools, and rusts parts 
on which it has condensed if they have been scraped clean 
or if the film upon them is pervious to moisture. Slush. 
ing compounds, the sealing up of aircraft engines and the 
provision of absorbents for removing moisture from ip- 
filtered air for protection in shipment are other engineer. 
ing devices. The protection of mufflers and exhaust pipes 
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Fig. 40—Diecast magnesium part for automatic pilot 
utilizes threaded inserts to improve properties and reduce 
machining costs 


from corrosion by water condensed from the products of 
combustion seems to await a commercial solution of the 
difficulty. 

In the oil industry, chemical neutralization of acid 
liquors is widely applied to protect equipment with which 
the liquors come in contact. 

Another engineering expedient is chemical passiv ; 
of steel, as by the use of sodium carbonate solution i- 
stead of water in cutting emulsions and in cooling water 
in general, or by use of chromate solutions, as is done to 
protect the boxes in which artificial ice is frozen and 
which are immersed in calcium chloride solution that 
would corrode them rapidly without the chromate addi- 
tion. 

In casting about for available materials that might be 
built into a composite structure or used alone, the metal- 
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lurgist is likely to bring up some old ones that have been 















p asiily, atively neglected by designers and some new ones just 
cig H | eing developed. ; 
and Among the latter are the steels of increased harden- 
are doing ability due to use of boron-containing “finishing” addi- 
~~ tions, for which steels there are as yet no N.E. numbers. 
denced by Certain heat-treatable aluminum alloys, containing a little 
remendoys zine intentionally added and having a higher strength 
level than the standard ones, are on the horizon though 
n the = they require the amassing of more data on behavior under 
— conditions of corrosion and repeated stress. 
+ likewise That these alloys are only “on the horizon” in spite of 
/apor pro- the fact that they have long been known as “touchy” al- 
ewe. loys, hard to control, and not beyond reproach as to be- 
rusts parts havior under corrosive conditions? is a good example of 
ped clean the importance of amenability to processing. Before 
Sha 1927, such alloys were capable of giving 75,000 pounds 
‘¢ = the per square inch tensile; now the strength can be brought 
red EC 85,000 to 90,000 pounds per square inch. But be- 
engineer: Fuse of their sensitivity to slight variations in composi- 
bust pipes tion and heat treatment, the output of acceptable mate- 
rial of such an alloy from a given mill would probably be 
only a small fraction of the acceptable output from that 
mill of the better-understood and less touchy 24ST, pre- 





stretched and specially aged, with 70,000 to 75,000 
pounds per square inch described by Jackman‘. 

Moreover, it appears‘ that to make zinc and mag- 
nesium-containing alloys resistant to stress corrosion, it 
' probably will be necessary to age them at such high tem- 
"peratures as to end up weaker than the specially treated 
UST. All these difficulties might be overcome with suf- 
ficient experience, but rushing into production and use 
before they are solved is not good engineering. It may 
“be good business to do intensive research in order to de- 
them ultimately into dependable engineering ma- 


Possibilities for High Temperature Service 


Magnesium alloys that can be used at higher tempera- 
tures than the present ones apparently can be developed 
by use of considerable amounts of cerium, and a suffi- 
ciently important use might warrant the cost and diffi- 
c pilot | culty of producing the cerium. 
reduce For high temperature service of great severity, alloys 
containing cobalt, columbium, etc., in generous amounts 
offer highly interesting properties. Designers are seldom 
ucts of § COnversant with all these latent possibilities. 
of the It is not suggested that while they are latent and in- 
sufficiently proved, the designer should specify them. 
f acid Rather, by indicating his interest and pointing out his 
which specific needs, he may accelerate many new developments, 
much as war needs and war scarcities have accelerated 
vation the development of the N.E. steels and the boron harden- 
on in- ability addition agents. 


water When a soldered joint is needed, the designer is prone 
one to to think in terms of the usual Jead-tin solders, but has to 
2 and face, 

that ; ight Metals and Alloys, Bureau of Standards Circular No. 346, 1927. 
Jackman, K. R.—“Super-Aluminum Alloys for Aircraft Structures”, 


addi-  “%éation, Aug. 1948, 
Mg. Muhlenbruck, A. and Siemann J.—“Untersuchungen an Al-Zn- 


b , H. 

a eon Luftfahrtforschung, Vol. 19, Jan. 11, 1948. 

| Compare “Substituting Malleable and High-Stren Iron (for Cop- 
er tours Alloys)”, Canadian Metals and Sea ene ndastsen May, 
netal- ; 
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seek exception from W.P.B. if he specifies more than 30 
per cent tin in the solder. He may not be aware that 
solders containing little or no tin, from 1 to 4 per cent 
silver, and perhaps small amounts of other available alloy- 
ing elements, have strengths superior to the lead-tin solder 
and have proved so usable that the word solder is likely, 
in the future, to connote an almost tin-free rather than a 
high-tin alloy. 

It is easier to solder a surface that has previously been 
tinned than a bare steel surface. The advent of thin 
electroplated tin coatings on steel from which tin cans 
are made provides a solderable material for other engi- 
neering uses at a lower cost and with much less expendi- 
ture of tin than when only hot-dipped coatings were 
available. 


Thick Lead Coatings Offer Protection 


Scarcity of zine for galvanizing is leading to the de- 
velopment of lead coatings, both hot-dipped and electro- 
plated. It is becoming evident that, even though the 
lead coatings may not be entirely free from pores, the 
pores are not fatal in most uses, since the corrosion prod- 
ucts soon plug up the pin holes and stop the attack. Too 
thin a coating may fail to hold the corrosion products in 
place. The relative softness of the lead is a drawback 
in some applications, but is not serious in others. Thus, 
lead coating, if used in sufficient thickness, serves as an 
acceptable substitute for galvanizing in a much wider 
range of use than the chemist or metallurgist of a few 
years ago would have been likely to anticipate. 

Among established or proved materials well known to 
the metallurgist are high-strength cast iron, readily pro- 
curable at 45,000 pounds per square inch tensile strength, 
and if the need justifies, up to around 60,000, instead of 
the 20,000 to 30,000 that some design handbooks give. 

When the previously satisfactory cast-iron valves for 
marine service prove unable to stand the shock of “near 
misses”, the designer wishes for a shock-resistant cast 
iron, though he usually expresses this in terms of duc- 
tility rather than what he really wants. He neglects the 
fact that malleable cast iron already exists, and that “quick 
anneal”, pearlitic irons, or possibly even cupola malle- 
able, have toughness that at least makes them candidates 
for consideration’. 


Machinability Is Important Factor 


When the designer has to pay attention to the demands 
of the production department for machinability, he may 
well consider these easily machinable malleable products, 
together with their stronger near relations, the Ford cast 
crankshaft and allied alloys, also the “graphitic steels” in 
which machinability and extreme wear resistance in some 
types of service are combined with mechanical properties 
of the general order of other heat-treatable steels. A 
similar combination of improved machinability without 
appreciable loss of mechanical properties is found in the 
carbon and alloy steels carrying small additions of lead. 

Where strength is needed beyond that of ordinary nor- 
malized carbon or mild alloy steel, but quenching and 
tempering are not applicable because of the size of sec- 
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tion or complexity of the piece, the precipitation-hard- 
ened copper steels, carrying about 1 per cent copper, can 
be made to develop a yield strength of some 10,000 to 
20,000 pounds per square inch above that of the usual 
normalizing steels. This improvement will penetrate to 
the core of heavy sections. A tendency toward selective 
oxidation of iron in preference to copper which tends to- 
ward surface checking in hot working is a drawback that 
may or may not be serious, depending on conditions. 

Another way of getting above the strength level of nor- 
malized steel is by cold working. Cold-drawn shafting is 
well known to the designer, but there are neglected pos- 
sibilities in carbon or mildly-alloyed, cold-rolled steel, 
rolled to conditions analogous to the “half-hard” and 
“three-quarter hard” states so often utilized in nonferrous 
alloys, in which formability sufficient for limited forming 
operations is retained and high yield strength is achieved. 
An interesting discussion is available® of the properties of 
cold-rolled low-carbon steel in thin sheet. While the 
work hardenability: of ordinary steel sets limits of usable 
strengthening, the limits are greatly extended in the case 
of austenitic steels whose capacity for work hardening is 
much greater. 

The most prominent member of this class is “18-8”, the 
familiar austenitic stainless steel that usually contains very 
low carbon, about 18 per cent chromium and about 8 per 
cent nickel. This is valued chiefly for its well-known cor- 
rosion resistance and for the greater strength it shows at 
high temperatures (up to around 1000 degrees Fahr.) in 
comparison with ordinary steels, as well as for a high de- 
gree of cold formability. 

The strength that can be imparted to 18-8 by cold 
work makes it of interest as an engineering material, even 
when no use need be made of its corrosion resistance or 
heat resistance. In normal times it has been considered 
for, and has found some slight use in, some of the “stream- 
lined” railway passenger cars and experimental aircraft 
construction. 


Manganese Is Promising Alloy 


The strategic position of nickel and chromium makes 
such uses for 18-8 highly questionable from the point of 
view of conservation; hence, alternatives that do not exert 
such a drain on the supply strategic metals are of timely 
importance. Such an alternative appears to be attainable 
by recourse to manganese, which is produced in so great 
a tonnage that its use in austenitic steels is not out of the 
question. 

In the soft condition, obtained by rapid cooling such as 
quenching from 1800 to 2100 degrees Fahr., 18-8 ranges 
from 75,000 to 95,000 pounds per square inch tensile ac- 
cording ‘to the carbon content, which runs .05 to .20 per 
cent. The elongation and reduction of area in the soft 
state are high, 65 to 75 per cent. Yield strength in the 
soft state is low, only 20,000 to 30,000 pounds per square 
inch, but is rapidly raised on cold working. 

By severe cold work, that is, in very light gages, the 
tensile can be raised to 300,000 and the yield to 250,000 





* Carnegie-Illinois Steel Corp.—USS Air-ten Steels, Physical Proper- 
ties and Welding Characteristics, Dec. 1, 1942. 

‘Franks, R., Binder, W. O. and Brown, C. M.—“High Manganese 
Austenitic Steels”, Iron Age, Oct. 1, 1942. 
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with still a little ductility, say 1 per cent elongation and 3 
per cent reduction of area. Intermediate Conditions, for 
example, 185,000 tensile, 140,000 to 150,000 yield ang 5 
to 8 per cent elongation can, of course, be had. 

The cold-worked strength is lost in welding. During 
cooling from the welding heat a carbide precipitation may 
occur that is detrimental to resistance against some types 
of corrosion and to high temperature behavior. Carbide 
stabilizers, such as titanium and columbium, are added to 
avoid this precipitation. Spot welding produces s0 small 
an area of softened material that the presence of the soft 
areas does not materially detract from the engineering per. 
formance of many spot-welded structures, but other types 
of welding are seldom applicable to strong, cold-worked 
austenitic alloys. 


Stainless Has Noteworthy Fatigue Properties 


The performance of cold-worked 18-8 in fatigue is 
noteworthy. The material hardens so rapidly by cold 
work that there is produced, at the base of a notch, a con- 
dition of so much enhanced strength that the notched- 
fatigue behavior is excellent. Indeed, in the fully soft 
condition the endurance limit on a polished bar is less 
than that of a similar bar carrying a notch, and the “dan- 
age” resistance also appears high. 

After having been cold drawn to a tensile strength of 
132,500 pounds per square inch, a polished endurance 
limit of 70,000 pounds per square inch has been found 
for 18-8, and a notched endurance limit of 50,000 pounds 
per square inch. Similar behavior under cold work to 
that of 18-8 is found in the manganese austenitic steels. 
Franks, Binder and Brown’ report the following cold- 
worked properties for the compositions indicated: 


Composition of Material ————_ Properties —-—— 
Cc Mn Cu Ch Ni Tensile Yield Elongation 
% % % % % (psi) (psi)  (%in2in) 
10 16.5 1 ay 2 180,000 125,000 
23 16.5 0.7 3 3 to to about 10 
.28 16.5 1 3 8 200,000 150,000 


If corrosion resistance is required, a steel of .14 per 
cent carbon, 16 per cent manganese, 12 per cent chro- 
mium, is suggested by these authors who give its cold- 
worked properties as 190,000 to 215,000 tensile, 125,000 
to 150,000 yield and 15 per cent elongation. The spot 
welding behavior of all these is said to be satisfactory. 
No data on fatigue-properties are reported, but the same 
general behavior as for 18-8 would be expected. 

None of the austenitic steels machine as well as do 
ordinary steels, but small additions of sulphur, selenium, 
lead, bismuth, or silver are sometimes made to improve 
machinability with little detrimental effect upon mecha 
ical properties. “Free-machining” 18-8 is an article of 
commerce. It might be expected that the low or high- 
carbon manganese stainless steels, by dint of small alloy- 
ing additions and of special elements such as those prevr 
ously listed might be brought to a degree of machinability 
or at least grindability that would adapt them to quantity 
production for a much wider range of engineerine uses 
than those obtaining at present. 
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Because of the propensity for carbide precipitation in 
the temperature range 900 to 1400 degrees Fahr., the 
handling of any austenitic steel must be carried out with 
regard to the metallurgical factors involved. The whole 
story is lengthy and complicated with respect to securing 
suitable mechanical properties plus the acceptable weld- 
ing behavior and immunity to specific chemical corrodents 
called for in the manifold uses in the chemical industry. 
It is not so complicated when mechanical strength only is 
involved, but the austenitic steels are different from ordi- 
nary steels and they have to be handled intelligently to 
avoid mistreatment in processing. 

Articles may be made from iron powder by pressing, 
sintering, then finally finish machining or “coining” into 
fnal dimensions by pressure, if they do not come close 
enough to dimensions after sintering. 

Use of the iron powder objects is being extended be- 
yond bearings, other objects usually being made as dense 
and pore free as the method will allow. Small gears are 
made that require no finishing, and, though the usual 





Fig. 41—Valve built-up with brazed parts, effecting an 
economical assembly otherwise difficult to produce 


products are small since it is difficult to compact properly 
the inside of large pieces, the size is being extended as ex- 
perience is gained®. 

j Mechanical properties are not high. One tentative 
listing of properties expected gives three grades, one of 
15,000 pounds per square inch tensile, with very little 
elongation, about % per cent; another of 25,000 pounds 
Per square inch and 8 per cent; and a third of 35,000 and 
7 per cent. 

Thus, the properties range from approximately those 


of an extremely weak cast iron to approximately those of 
es 


& 
Frye, J. H.— “Powder Metallurgy”, Army Ordnance, May, June, 1948. 
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a weak malleable iron or of a weak zinc-base die casting. 
The virtues are not in strength as engineering materials, 
but in the low production costs when the production is 
large enough to amortize the dies and when the pieces 
come out accurate enough in dimensions to require no 
machining. 


Substitute for Copper Band 


A German substitution for the all-copper driving band 
for projectiles progressed in two stages: First, the em- 
ployment of a duplex (half soft iron, half copper) band, 
with iron for the portion in the seating groove and copper 
for the projection beyond the groove, bonded to the iron; 
second, the utilization of a pressed-on powder-iron driv- 
ing band, with the pores wax-impregnated to avoid rust- 
ing. Such bands are highly brittle against being pried 
off, but appear to resist sufficiently the forces applied in 
use. 

In the first case, the traditional material is used, but 
only where its properties come into play. In the second, 
the properties demanded by service are supplied, and the 
fact that other properties, not called upon in service, are 
notably inferior, has not been allowed to prejudice the 
engineering selection. 

New methods of fabrication are coming in, such as 
“coining” of gears cast nearly to shape, by pressing into 
a die that gives them their exact final form or an approach 
to this. Casting may replace forging, as is the case with 
the crankshaft of the German Jumo 211 B engine for 
the Heinkel and Junkers planes. The willingness of Ger- 
man designers to use a cast crankshaft in a high-power 
engine indicates that they have taken the lesson of the 
Ford crankshaft to heart. Conversely, welding together 
of rolled or forged pieces often replaces castings. There 
is continuous change in fabrication practices as the art 
advances. 

In view of the many radical changes in fabrication 
methods the production engineer may well be called into 
conference with the design engineer, the testing engineer, 
and the metallurgist, so that the amenability of the candi- 
dates for consideration as alternative materials to new, 
convenient, methods of fabrication may be discussed 
along with the other features entering into a choice. 


Process Can Spoil Best Material 


It is also the task of the production engineer to guard 
the quality and uniformity of the product, by setting up 
suitable production control tests and records. A wrong 
process can spoil the best material. For example, per- 
fectly good forging stock can be made into consistently 
bad forgings, so it is as necessary to control the forging 
process as it is to control the forging stock. The same 
holds for nearly all processes, since few processes are fool- 
proof. It is axiomatic that there is need for process spec- 
ifications, for indicating and recording instruments to 
catch variations that would otherwise go unnoticed, and 
for tests made and inspection exerted at suitable steps in 
the process so that trouble is caught before it is too late 
to do anything about it. 

Design, choice of materials and processing are all in- 
separably connected. Each has to be done with an eye 
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to the others, and with engineering judgment directed to- 
ward the true conditions of service. There are aids to, 
but no substitute for, judgment in any of the three. 

Handbooks and lists of alternatives can tabulate cer- 
tain properties of well-known materials on the basis of 
average expectancy of properties determined by standard 
tests. It doesn’t take an engineer to run an eye down 
such columns, or to pull the slide on a slide-rule type of 
steel “selector”. 

It does take engineering background and judgment to 
appraise the true requirements of service and to instruct 
the testing engineer what attributes to attempt to measure 
in quantitative figures, and the metallurgist as to what 
brand of metallurgical stability is demanded. 

When the standard or simulated service test results are 
in and the metallurgical evidences needed have been ad- 
duced, there still remains the engineering responsibility of 
making a selection of, and. writing sensible specifications 
for the permissible materials, 

Once the desires of the buyer are expressed in a speci- 
fication, the supplier has only to comply with the letter 
of the specification. If the buyer has not correctly stated 
his wants, or has not used the correct language in ex- 
pressing them, he is not sure to get what he really needs. 
Hence the enterprising supplier does not rest content with 
an inquiry couched in terms of some standard specifica- 
tion, but sends a “sales engineer” to inquire what the par- 





Made 
on a mandrel, inside surface is high grade babbitt backed 


Fig. 42—Bushings produced by metal spraying. 


by metals having the properties desired 


ticular intended use is so that he may supply what is 
adequate for the purpose. 

Material specifications are likely to be compromises. 
Different users state their knowledge, beliefs, and super- 
stitions as to what they need, expressed in chemical com- 
position or in terms of standard property tests. The pro- 
ducers object when the alleged requirements cannot be 
met, but are not concerned if the requirements can be 
met, even though they have no pertinence. The result is a 
specification describing the material in terms of chemistry 
and commonly determined properties without any foot- 
notes pointing out that the prescribed chemistry is only a 
means to the end of obtaining the properties. Among 
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the properties, one may be truly needed in a given type 


of service; the others are not necessary, but merely gp 
along at some normal level together with the Cesired 
property. ; 


Because of the sanctity of a specification once agra 
upon between buyer and seller, there is a pseudo-sang 
tity about any officially promulgated specification. Ty 
existence of a set of chemical specifications for a class of 
products tends to bar production of other equally go¢ 
or better products not conforming to the spocoaall 

Officially promulgated specifications do not allow sav. 
ings through the use of modified compositions such a 
the uninhibited Germans employ. This tends to male 
the engineer, who looks up existing specifications in g 
handbook, phrase his bill of materials in terms of the 
existing chemical specifications instead of in terms of 
mechanical properties or by adding the phrase “or equiy. 
alent” to his listing. That the limited types of specifica. 
tions do include acceptable materials should not blind 
us to the fact that they often exclude equally acceptable 
materials. 


Unnecessary Requirements Restrict Alternatives 


Saying what you mean—but if you don’t know how to 
express it, not trying to say it—is good practice anywhere, 
doubly so in specifications. Refraining from imposing 
unnecessary requirements is as important as finding out 
and including those that are necessary. As the restric- 
tions are added, the difficulty of complying with them 
multiplies. 

There are two kinds of specifications, the word having 
a double and much too broad a meaning. A “standard” 
specification for one material which may be put to a tho 
sand -uses can only try to describe the squareness of a 
particular peg, and to insure that successive pegs have 
the same squareness. It’s the peg that’s being thought of 
and written about. 

The design engineer’s individual specification, on the 
other hand, deals with the hole. It seeks any suitable 
peg of suitable squareness to fit that hole. The edges 
often can be rounded off considerably before the peg wil 
turn and cease to hold. However, when the individual 
specification is drawn on the peg rather than on the hole, 
it may become worse than the general one, if the specifier 
gets the idea that he has an important service and hence 
must jack up the general specification to a narrowét 
chemical range and to a higher level of mechanical prop- 
erties, or to require more alloy in the steel on the theory 
that since alloy costs money, the more there is, the better 
the steel must be! Too often the engineer, not familiar 
with metallurgy, asks for a high side of the chemical 
range, the high side of the strength range and, at the 
same time, the high side of the ductility range, not realiz 
ing that strength and ductility usually are inversely te 
lated. His attempts to sharpen the peg only make it more 
difficult for the supplier to provide any peg at all, a 
the sharp peg may be less useful to him than one wi 
gently rounded edges. : 

One can easily sum up the principles of the selection, 
testing and specification of engineering metals. Pr 
selection, good testing, and good specifications all ty © 
make the punishment fit the crime”. 

(End of Series) 
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Principal parts of this device 
are instantly recognizable as a 
result of simple shading 


By H. E. Parks 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 


Shadowgraphs Simplify 


Pictorial Drafting 


este, on of pictorial drawings is greatly ampli- 
fied when engineering instructions and data must be 
interpreted by inexperienced or partially-trained per- 
sonnel. Such illustrations can be prepared in many ways 
depending upon the purpose of the data and. the amount 
of money it is considered economical to spend. The 
cheapest method is to use line illustrations made from the 
assembly drawings of the apparatus. Photographs may 
be used but they have serious limitations. Recently, air- 
brushed isometric and perspective drawings have been 
employed extensively but they are expensive. 
Line illustrations as in Fig. 1 are satisfactory but, in 
many instances, those who must use the data are not 
in reading drawings. Consequently they have 
great difficulty in visualizing what the illustrations repre- 
sent. For any engineering data prepared with this in 
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mind something better than line illustrations must be 
used. 

Photographic illustrations are expensive and require a 
great deal of time to prepare due to the necessity of either 
sending a photographer to the factory at just the right 
time to get assembly photographs or of carrying the ap- 
paratus to the photographic studio after it has been built. 
Air-brushed isometric or perspective drawings are even 
more expensive since they require many hours work by 
relatively high-priced artists or draftsmen. 

A method has been developed to make a shaded illus- 
tration, Fig. 2, that is satisfactory for many purposes and 
cheaper than photographs or the still more expensive iso- 
metric or perspective drawings. These “Shadowgraph” 
illustrations can be prepared without the necessity of 
sending a photographer to the factory to find the assembly 
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Fig. 1—Line illustration of an air cylinder 
and magnet valve 


and to photograph it or of requisitioning 
parts or assemblies from the factory. 
They can be made for apparatus that 
has been built and shipped many years 
ago or for apparatus that has been de- 
signed but not yet built. | Concealed 
parts can be shown that could not be 
shown in a photograph unless a cut- 
away view is taken. Such illustrations 
can be prepared in less time and with 
less expensive personnel than that re- 
quired to prepare perspectives. 


Shading Depends on Method 


Depending oi whether a photostatic 
or photographic method is to be used to 
obtain the final illustration either blue- 
prints or black-and-white prints of these 
drawings are obtained. If the photo- 
static process is used the blueprints are 
shaded with show-card colors. Starting 
with the main castings or the parts that 


would normally be farthest from the ob- ° 


server if he were looking at the actual 
assembly -a shade of yellow-green is 
used. Adjacent parts are painted. with 
two shades of orange-yellow using the 
shade that will produce the lightest parts 
on those nearest the observer. Judicious 
use of these shades will give the final 
product a photographic appearance. The 
continuity of a casting or part in an as- 
sembly can be shown by coloring it all 
one shade. Any lines, item numbers or 
parts that are not covered by the éolor- 
ing are eliminated by covering them 
with red opaque. Any parts that are to 
be added can be drawn in with brush 
white and appropriately colored. 

This colored print may be severai 
times larger than the final picture. A 
photostat is then made of the colored 
blueprint reducing it to the required 
size. The original being negative the 
photostat will be positive. Due to the 
orthochromatic properties of photostat 
paper and by using a G filter the blue 
paper and red opaque will produce a 
fairly white background and the white 
lines will be sharp black. The three 
colors will be three shades of gray with 
the yellow-green producing the darkest 
shade. The parts farthest from the ob- 
server are the darkest, the nearer parts 
being lighter. Arrow lines and refer- 


Fig. 2—Shadowgraph illustration of air 
cylinder and magnet valve prepared 
from line drawing shown in Fig. 1 
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ence numbers are added to the photostat with India ink and the finished 
illustration is then ready for reproduction. 

When a photographic method is to be used the black-and-white prints 
are shaded with three shades of warm-tone gray. Here again the farthest 
parts are shaded darker and the nearer parts lighter. All unnecessary lines 
and parts are removed with brush white. The reduction is determined and 
the drawing is photographed on a lantern slide plate. 

Prints are then made from this negative with the picture enlarged 
the size required. Arrow lines and reference numbers are added to this 
print and the finished picture is ready for reproduction. 

Shadowgraphs present a new approach to the problems of engineer- 
ing illustrations and semitechnical instructions. They combine the clarity 
of photographs with accuracy of line drawings and permit emphasizing any 
particular features. 
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Fig. 1—Right—Cylinder barrel for 

radial air-cooled engine as cen- 

trifugally cast. Finished barrel is 
shown at extreme right 
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Chief Engineer 

ged to American Cast Iron Pipe Co. 


to this 
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> clarity 

ne Fig. 2—Below—Mold for making 

cast iron pipe employs short core 

to form socket end. Inside di- 

ameter is formed to a true circle 
by centrifugal force 


Rath: (a ela - Forming Socket 
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Centrifugal 


| Casting ‘Method 


ASTING of metals centrifugally is basically pressure casting. In 

static molding, feeding is done by atmospheric pressure and gravity 

and the pressure under which the metal is cast is dependent upon 
the height of the gates and risers. In centrifugal casting the metal is forced 
against the mold wall and into the cavities under much higher pressures, 
due to centrifugal force imparted by the revolving mold. 

Generally, there are three methods of centrifugal casting: True cen- 
trifugal casting, semicentrifugal casting and centrifuging. The true centrif- 
ugal method consists in spinning the casting about its own axis and using 
centrifugal force to hold the metal on the wall of the mold, thus forming 
the inside without the use of a center core. When a mold is spun about 
a horizontal axis, the interior cavity formed by the molten metal is a true 


Abstract of a paper presented at the recent spring meeting of The American Society of 
Mechanical Engineers in Birmingham, Ala. 
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cylinder, regardless of the shape of the outside of the 
casting. Its inside diameter is determined by the volume 
of metal poured. 

If more than one inside diameter is required in a 
casting, the larger inside diameter may be formed by 
cores extended from the ends of the mold, leaving the 
smaller diameter to be formed by centrifugal force. Fig. 2 
shows the conventional mold for making cast iron pres- 
sure pipe. Note that the inside diameter of the socket is 
larger than the pipe inside diameter and is made with 
a core. 

This method has been used in the mass production 


Para Kolo & 
Paraboloid ‘A’ 


VERTICAL CASTING HORIZONTAL CASTING 





Fig 3 — Above — Alternative 
methods of centrifugally casting 
radial engine cylinder barrels. 
In horizontal casting the inside 
surface is a true cylinder, in 
vertical it is a paraboloid 


Co pe 
Flasks 


Drag 


Holding _ -— —— ‘ 


Fixture 


Fig. 4—Right—In semicentrit- 
ugal casting the center cavity, 
if any, is formed by a core, and 
the metal feeds from a reservoir. 
Part shown in the mold is an 
engine flywheel 





Fig. 5—Right—Engine flywheel 

cast by semicentrifugal method 

in vertical axis machine without 
center core 








of cast iron pipe for more than twenty years. During 
that period both sand-lined mold and metal-mold Proc. 
esses have been in successful commercial use and their 
economic soundness has long since been proved. Higher 
physical properties have been obtained and this has te. 
sulted in a reduction in the required thickness and weight 
of the pipe for a given service. Alloy steel gun barrels 
are centrifugally cast in horizontal metal molds by , 
process developed over a long period of years at Water. 
town Arsenal. 

True horizontal centrifugal casting is well adapted 
to the manufacture of short and long tubes in varioys 
sizes where the inside cavities are cylindrical. Steel tubes, 
ranging from several inches in diameter up to 50 inches 
in diameter, can now be made by the author’s company 
in lengths of 16 feet. Typical products of this method are 
pipe, various kinds of tubing, radial engine cylinder 
barrels, Fig. 1, hollow shafting for ships, weld-neck cast. 
ings, bearings, sleeves, etc. 

True centrifugal casting is done also by spinning the 
mold about a vertical or an inclined axis. The resulting 
interior cavity is a paraboloid the shape of which is 
dependent upon the speed of rotation of the mold, the 
diameter of the closing fixture at the top of the mold, 
and the angle of inclination of the axis rotation. Assum- 
ing a fixed diameter at the top of the inside cavity and 
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a fixed angle of inclination, the depth of the paraboloid 


= is increased by an increase of speed. Fig. 3 shows radia] 
i thee engine cylinder barrels being cast by the horizontal and 
Higher by the vertical methods. At the right the mold is spun 
Wes: about a horizontal axis and the inside cavity is cylindrical. 
weigh At the left the mold is spun vertically and the inside 
bares | cvity is parabolic in shape. At a certain speed of rotation 
rm the inside cavity will take the shape of paraboloid “A” 
Weta as shown, while at some lower speed the inside cavity 
~ will be formed on the line of paraboloid “B”. In each 
Japted case the top diameter of the inside cavity will be larger 
Bei than the bottom diameter. These castings (8%4 inches 
tubes outside diameter by 11% inches long) are now being 
insli made horizontally at speeds of 975 revolutions per minute 
ms and lower, and vertically at speeds approaching 1800 
od bd revolutions per minute. The mathematics for calculating 
Jinder the shape of the inside paraboloid is relatively simple.* 
+ ea The horizontal and vertical methods of producing cast- 
ings have many advantages. In static castings a large 

g the proportion of the critical defects are subsurface imper- 
sulting fections detectable only by expensive and time-consuming 
ich is methods. When spun, the impurities such as dirt, sand 
1, the and slag, having lower specific gravity, are forced to the 
mold, inside surface of the casting by the difference in centrif- 
pats: ugal force. Any gas or air pockets likewise are eliminated. 
a Elimination of these foreign inclusions results in a sounder 
casting and the product is more uniform. Further, a 
centrifugal casting is more dense than a static casting. 

It is doubtful that the method of casting steel would 

change the specific gravity of the metal, but freedom 

from foreign inclusions or voids naturally would make a 

casting more dense, or rather, heavier per unit volume. 
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Gives Favorable Directional Solidification 


Directional solidification is highly important in any 
method of molding. In true centrifugal casting this 
comes natural, since the metal is cooled from the outside 
toward the center. Elimination of inside cores greatly 
reduces the costs in the foundry, as well as in cleaning. 

Elimination of gates and risers greatly increases the 
yield, and in some cases 100 per cent yield is obtained, 
a in cast steel hollow ship shafts, various tubing, cast 
iron pipe, etc., where inside machining is not required. 
In castings such as radial engine cylinder barrels where 
the inside machined surface is highly important, the 
wall is poured thicker than required. This extra thickness 


_—_——.. 


*R. F, Wood—Patent No. 1,533,780. 
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on the inside serves much as an inside gate or feeder and 
is later removed by machining. Thus in such cases the 
actual yield is lower. The centrifugal method is highly 
adaptable for mass production of identical castings. 

Semicentrifuga] casting also involves spinning a casting 
about its own axis—usually the vertical axis. If the 
casting has a center cavity, this cavity often is formed 
with a center core, and the casting fed by a center gate 
passing down around this core, Fig. 4. In many cases the 
center is cast solid as in the case of the flywheel shown in 
Fig. 5 and the center cavity, if any, is machined out or 
removed by an oxy-acetylene torch. 

Metal molds and a combination of metal and sand molds 
also are used. Stack molding, where a number of castings 
are made in one pour, is well adapted to this method, 
the possibilities of which are illustrated in Fig. 6. On 


Fig. 6—Below—Tractor wheels cast in stacks‘’by semi- 
centrifugal method. Yield increases with number of layers 








Fig. 7—Above—Track wheel rims 
for crawler-type tractors are cen- 
trifugally cast of high-carbon steel 
for special quench heat treatment 


Fig. 8—Left—Idler wheel hubs 
centrifugally cast in horizontal- 
axis machine with sand-lined 
molds and cores 
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the right of the photograph is a wheel casting made one 
in a mold, while at the extreme left it will be noted that 
eight castings are made on the stick. The only limitation 
on the number of layers used in stack molding is the 
convenience and economics of the handling. 

Often it is found advisable to change somewhat the 
design of the casting to favor gating, feeding, and direc- 
tional solidification in order to obtain more uniformly 
sound castings. Ordinarily this can be done without alter- 
ing the usefulness of the casting, if the engineer and 
foundryman will cooperate. Most successful foundries 
have found it necessary to carefully engineer each job 
that is to be spun, and many jobs are found better suited 
for static molding. 

Speed of rotation in semi-centrifugal casting is lower 
than that used in true centrifugal casting, hence the 
centrifugal pressure is less. However, this rotation keeps 
the liquid metal in motion. The action aids in flowing 
the metal into all of the cavities of the mold and in more 
completely feeding the casting. It further insures against 
blows and voids caused by contraction during solidifi- 
cation. This produces sounder and more uniform castings. 
The method is particularly adaptable for casting wheels, 
gear blanks and other circular shapes. 

In the centrifuging method the molds forming the 
useful castings are positioned near the periphery of the 





Fig. 9—Centrifuge casting of bogie wheel hubs, five pieces 
being made in one mold. Method is adaptable to the 
forming of many odd-shaped castings 


revolving table. The metal is poured into a gate located 
on the axis of rotation and is fed into the molds by radial 
sprues. Centrifugal force is used merely to provide liquid 
pressure. Usually two or more castings are made in 
each mold. 

One of the earliest applications of this method is the 
old-time inlay casting machine used in dentistry. A 
plaster-of-paris mold is attached t@ one end of an arm. 
The other end of the arm is pivoted to and supported by 
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a pedestal, the arm being free to revolve around the 
pivot. Molten gold is poured into the mold and the 
mold rapidly spun around the pivot. The centrifugal 
force of spinning forces the molten gold into the intricate 
cavities of the mold, resulting in a sound casting acy. 
ately shaped. 

A typical example of centrifuging is shown in Fig. 8 
where five bogie wheel hub castings are made in one mold. 
The center gate with the five radial sprues to feed the 
castings is shown. In this case a core is used to form 
the inside cavity of each casting. This method is also 
well adapted to stack molding and many odd-shaped 
castings are made by this process. 


Increasing the Yield 


Advantages of centrifuged castings are substantially 
the same as obtained in semicentrifugal casting. Yields 
above 85 per cent have been reported on jobs where 
formerly in static casting they were less than 50 per cent. 
On single-mold casting by the semicentrifugal method, 
yields have been increased from approximately 30 per 
cent to more than 70 per cent. The casting machines 
can be of simple construction, and therefore not too 
expensive either in first cost or in maintenance. Floor 
type units may be used which can be moved from one 
location in the foundry to another at little cost o 
inconvenience. 

In the manufacture of centrifugal castings a wide 
variety of mold speeds is used. The terms usually re 
ferred to are “peripheral velocity” and number of “times 
gravity” centrifugal force or pressure against the mold 
wall. Casting speed is linked with a number of other 
factors such as pouring time, size and shape of casting, 
wall thickness, method of centrifugal casting being used, 
and others. 


Exacting Specifications Met 


Physical properties of steel castings made centif 
ugally have been highly satisfactory. Many exacting 
specifications that were not thought possible a few yeats 
ago are being met constantly in producing engineering 
parts. The ability to consistently produce sound homog: 
enous castings has made this possible. The preset 
emergency has given sharp impetus to the development 
and production of centrifugal steel castings, not only 
as an improvement on the static casting methods but 
also for making parts formerly thought possible only by 
forging. Most of the physicals of these castings have 
been found to compare favorably with those of forgings 
and in many cases to be better, depending upon how 
the casting is used. 

No one experienced in the art would venture to 
that these methods of molding will revolutionize the steel 
foundry industry or replace the great bulk of work done 
by forging. The size and shape of the casting place 
definite limitations on the process. However, the of 
trifugal method of casting is ideally suited for producing 
a vast variety of work. It is a relatively new method # 
is rapidly finding its place in the economic production 
of high quality engineering parts. 
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Enveloping 
Worm Drives 


By Dietrich W. Botstiber 


Consulting Engineer 


CCORDING to the type of applica- 

tion gear drives may be divided into 

power transmission drives and control 
drives. The less space a power transmission 
drive needs and the less energy it puts into 
friction, the better it will stand in the battle 
for space and efficiency. The more 
accurately a control drive translates the motion 
of the driving member, the more applic- 
able it will be. to use in precision 
instruments and control devices. 

As a special form of gear drive the 
worm drive has many characteristic 
features, some of which may mean con- 
siderable advantage for a certain appli- 
cation. The large ratio obtainable with 
only two moving parts and the smooth 
flow of power may be called the most 
distinctive advantages. Undesirable are 
the great sliding friction, resulting in 
low efficiency and increased backlash due 
to wear and, in some cases, the lack of 
reversibility of the flow of power. 

Greater strength and better sliding 
qualities of the materials and higher 
accuracy in manufacturing will increase 
capacity, efficiency and accuracy, but on 
a standard worm drive the improvement 
is kept in rather narrow limits. Contact 
between the teeth of worm and gear takes 

only along one or, at the most, 
two short lines created by the contact 
of two convex surfaces. Elastic com- 
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Fig. 1—Above—Pitch figures of conventional worm and worm gear 
match each other only at the section R. Other sections clear as shown 


Fig. 2—Below—Contact condition for basic globoid worm and gear 
would involve interference below the line CMC in the right-hand view 
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Fig. 3—Right—Modified worm with in- 
creased pitch profile radius is designed 
to avoid interference with the basic gear 


pression of the materials changes this 
theoretical line into a practical area Which 
carries the full tangential force created 
by the driving power. The resulting high 
unit pressure tends to break the film of 
lubricant between the teeth and the wear 
of the sliding surfaces sets a considerably 
lower limit to the capacity than the break- 
ing strength of the teeth. Therefore any 
improvement in the contact condition of 
the meshing teeth will result in an in- 
crease of power capacity and in reduction 
of wear and backlash. 

Endeavors in this direction have led to 
the development of a particular type of 
worm drive known as enveloping worm 
drives, hour-glass worm drives, or spher- 


























oid or globoid worm drives. Compared 
with a standard worm drive of equal size 
and quality, the globoid drive will permit 
from 60 ‘to 100 per cent increase in load or, for a given 
load, will permit reduction in overall dimensions from 
80 to 50 per cent. 

The field of application for this type of worm drive 
is greater than is generally realized. Wherever large 
ratios, small dimensions and freedom from_ backlash 
are important, a globoid drive may be the solution. 
Elevating and hoisting machines use this type of drive 
to a large extent. The rudders of large ships, driven 
over a worm gear segment by one or two electric motors 
with globoid worms on the shaft extension, represent 
examples of a drive where the small dimension and the 
self-locking feature of the globoid drive is most favor- 
ably combined. For gun turrets of battleships, and for 
the elevating mechanisms of large-caliber guns, requir- 


ing smooth and uniform slow-speed operation, the globoid 
drive represents the solution to an important problem. 
Typical applications for control motions are variable. 
pitch propellers, steering gears for cars and trucks, pre- 
cision worm drives in fire-control computers and position 
indicators, and adjusting units in optical sighting instw- 
ments. On these drives the freedom from backlash is 
a decisive factor. 

Major problem of the globoid drive is usually its 
manufacture. Basically the cutting operations for globoid 
gears are not essentially different or more difficult than 
many other gear-cutting operations, and the design and 
development of machinery for this purpose does not 
involve major mechanical problems, once the basic re 
quirements are correctly conceived. The theoretical cor 
ditions of this type of gearing and thei 
application to its manufacture, will be and: 
yzed in this article. 

On a standard worm gear drive the pitch 











figure of the worm is a cylinder, that of the 
gear is a spheroid. A spheroid or globoid 
will, in the following, be considered to b 
a figure generated by the rotation of a cit 
whatever the relation between the size d 
the circle itself and the location of th 
axis of rotation may be. A special case d 
a globoid occurs when the axis of rotation 
goes through the center of the circle, givit 
a sphere. Another typical globoid is t 
circular ring, the most popular represett 
tive of which is a doughnut. 

The pitch figure of a worm gear is suc 
a circular ring. Diameter of the r0l 
circle is usually made equal to the 
diameter of the worm and the radius @ 


Fig. 4—Left—Formulas for the proportious 
of a drive > with modified worm are d 
from the dimensions on this diagrm®™ 
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rotation equals the center distance. There are deviations 
from this rule, usually caused by the method of manu- 
facturing. As the shape of the gear cannot be “wrapped” 
around the worm, the width of the gear must be smaller 
than the worm diameter. The basic shape of a worm 
gear, therefore, is the shape that remains when the 
space within a circular ring is limited by two parallel 
planes, vertical to the ring axis. 

Shown in Fig. 1 is the familiar schematic picture of 
aworm drive. In section R the shape of the gear matches 
the worm perfectly along the are MAM. In any other 
section there is a distance between the worm and gear. 
In Fig. 1 the rest of the circular ring, forming the pitch 
figure of the gear, is shown in the sections. Through N, O 
and P, this section outline is not circular but shows the 
typical odd shape of the various sections of a circular 
ring. 


Area Contact Impossible 


In order to change the contact between worm and 
gear from line contact to area contact the profile of 
the worm must match that of the gear, that is, it must 
be part of a circular ring of the same dimensions and 
same location as the gear. This would mean a curved 
centerline for the worm and is therefore practically im- 
possible. 

The next nearest step in approaching a solution con- 
sists in making the worm another globoid whose profile 
matches the pitch circle of the gear. Then the worm 
has the same type of shape as the gear, that is, the 
space within a circular ring limited by two planes vertical 
to the axis. The two parts of a globoid drive, therefore, 
are of the same basic shape, with different proportions. 
‘te contact condition of two such figures is shown 
in Fig, 2. 

Profile of the gear is the arc MAM, part of the circle 
with the radius R,,,, which is equal to the throat pitch 
tadius of the worm. The gear throat pitch circle with 


MacHINE DrEsicn—June, 1944 


Fig. 5—Left—Modified gear with 

increased pitch profile radius is 

designed to avoid interference with 
the basic worm 


Fig. 6—Below—Sections through 

cylindrical (upper view) and glo- 

boid (lower view) worm drives show 
difference in engagement 





radius R,, when rotated around the centerline of the 
worm, will generate the circular ring around the worm. 

In a section.through the vertical centerline the pitch 
lines coincide over the full are MAM (left side view). In 
any other section conditions seem different. In section 
SS the worm has the radius R,.. The section through 
the gear produces the typical section of the circular 
ring, part of which (within the limits of the actual gear) 
is shown as curve EBE. Since one figure is a circle 
and the other a curve similar to an ellipse, they cannot 
coincide over their full length or over any part of it. 
They meet in B, as shown. In any section outside the 
vertical centerline (smallest worm diameter) the worm 
will interfere with the gear, and curve CMC in~the right 
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side view represents the intersection line. In order to figure is made according to Fig. 2 will be called 
¢ 


eliminate this interference one of the two members must “basic gear” or “basic worm” and any gear or 2 
deviate from that principal globoid form. This deviation- deviating from that shape will be called a “odie is 
may be done either on the gear or on the worm or gear” or “modified worm”, respectively. ‘ 
on both. In the following, a gear or worm whose pitch For the globoid drive with modified worm the pitch ; 


figure condition is shown in Fig. 3. The pitch profile 
radius of the worm R,,, right-hand view, is increased 59 
that interference of the pitch figures is avoided 

The gear has the shape of the basic gear, The é 


smallest permissible size of R,, is determined by the F 
condition under which the worm will match the gear : 


in the throat plane of the worm along the arc MAM 
and also contact the gear in the four points C, hay ke 
decrease of R,, will then create interference, any increase 
of R,, will increase the clearance outside of the throat 
plane. 


Computing Pitch Profile Radius 


Computation of R, may be done by the following 
formulas, in connection with Fig. 4. 
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Clearance Interference 


Obviously for either width of gear, 2a, or length ft 


Fig. 7—Top—Cutter head for producing 
basic globoid worm has teeth represent- 
ing section through throat plane of gear 


Fig. 8—Above—Curvature of the gear 
teeth is smaller than that of the modified 
worm teeth, causing interference on one 
side which is removed by second cut 


Fig. 9—Right—Corrected modified worm 
drive with proportions outside the 
practical range shows the two sets of 
threads resulting from the two cuts 
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called a § worm, 2b, reduced to zero, R, will equal R,,, that 
T worm § js the basic worm will fit a gear consisting of a thin 
modified § isk shaped like a section through the center plane, and 
the basic gear will fit a worm of length zero. The prac- 
e pitch # tical maximum values for a and b depend on the shape 
1 profile of the teeth, as will be shown later. 
ased so In Fig. 5 is shown the pitch figure condition for the 
voided, | glboid drive with modified gear. Interference is elim- 
- The —f inated by increasing the pitch profile radius R,, of the 
by the gear; the worm is of basic shape. Contact between gear 
1€ gear and worm is obtained over the arc BAB, but this contact 
MAM, § exists only in the center plane. Ry, is greater than the 
- Any ff Jargest worm radius, and actually equals the curvature 
nerease § radius of the section through the basic circular ring, 
throat § taken radially at B and projected into a plane parallel 
to the vertical centerline. 
The foregoing considerations indicate two ways for 
design and manufacture of globoid drives. In each case 
lowing the correct shape of pitch figure and tooth profile may 
be obtained either by copying a tool of opposite shape 
and feeding it into the blank, or by generating the teeth 














Fig. 10—Above—Corrected modified 
worm before (top) and after removal 
of edges remaining from intersection 
of two sets of threads 












Fig. 1l1—Left—Drive with modified 
gear has complete tooth contact over 
full length of worm in center plane 






Fig. 12—Below—Basic worm made by 

special patented method which pro- 

vides compensation for reduction of 
cutter teeth due to regrinding 








a by a tool shaped like the mating gear (or worm). This 

Pleads to four basic methods: 

J For drives with modified worm: 

| 1A basic gear is produced in tool steel, its teeth are 
converted into rows of cutters, and this tool is used 
for generating a modified worm. The gear is pro- 
duced in the same manner as the first operation 
On the cutter. 

2. A basic gear and a basic worm are produced and 

4 the worm is modified by a special operation. 

© *0 drives with modified gear: 


8. A basic worm is produced in tool steel, its teeth are 
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converted into rows of cutters, and this hob is used 
for generating the gear. The worm is made in the 
same way as the first operation on the hob. 

4. A basic gear and a basic worm are produced and 

the gear is modified by a special operation. 

Selection and application of any of the foregoing 
methods is limited by the difficulties in making the cor- 
rect cutting tools. Some of the tools and cutting methods 
are described in the following. 

Although the basic gear has the same pitch figure as 
a gear for a cylindrical worm of equivalent dimensions, 
there is an essential difference in the shape of the teeth. 
Since the pitch figures of the basic worm and gear 
coincide over a certain range, the teeth on worm and 
gear will match completely. Fig. 6 shows the basic dif- 
ference between a cylindrical and globoid drive. The 
gear for a cylindrical worm must clear the teeth of the 
worm in any position (like the teeth of a spur gear mesh- 
ing with a rack), which leads to the familiar involute 
shape. On the globoid drive a certain position of the 
gear tooth will always correspond to a certain portion of 




















Fig. 13—Proposed style of hob for cutting modified gear 
uses only end teeth, which generate the full modification 


the worm thread, so there will be no alteration (gener- 
ation) of the gear teeth. 

In order to cut the basic gear, a hob with.only one 
cutting tooth for each worm thread, of the accurate 
shape of the groove in the gear plus allowance for 
bottom clearance, is geared with the blank in the correct 
ratio and fed radially. 

The basic globoid worm, in analogy to a cylindrical 
worm, is cut by a tool or set of tools advancing along the 
pitch profile while the blank is turning. Because the pitch 
profile is a circular arc, the motion of the tool is cir- 
cular. A cutter head for this operation is shown in Fig. 7. 
Cutting edges of the teeth represent a section through 
the throat (center) plane of the gear. 

Method 1 (generated modified worm) has so far not 
been utilized for actual manufacturing. Its principle, 
however, deserves consideration because it may lead to 
another way of performing method 2. 

Method 2 (corrected modified worm) is used to some 
extent and is known as the Hindley gear. The basic gear 
is cut by a single-tooth hob, and the basic worm bv a 
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cutter head such as the one shown in Fig. 7. Then th 
worm is modified according to Fig. 3. This is done }y 
increasing the cutter head pitch radius from R, to R,, 
The clamping screws of the tools are loosened, the took 
removed and spacers of a length R,,—R, are inserted, 
Then the tools are put back and clamped in place, j 

the first cut the worm blank and cutter are fed to C, 
(Fig. 3), in the second, to C;. 

Considering that on the actual gear and worm the pitch 
figures are formed by rows of teeth (in which the loc. 
tion of a certain tooth thickness represents the pitch 
figure) and visualizing the shape of such teeth in a Joc. 
tion outside of the vertical centerline, it is found that the 
interference takes place on only one side of the teeth, 
The centerline of each tooth in the gear is directed radigl. 
ly outward and the curvature of the gear tooth is smalle 
than that of the worm. As shown schematically in Fig, § 
one side of the worm teeth would create interference, and 
is removed by the second cut, modifying the inner side 
of the worm teeth to conform with the profile radius R,, 
In this way the worm is formed by superimposing two 
threads or sets of threads. Fig. 9 shows a drive whose 
proportions were selected outside of the practical range, 
to show clearly the two sets of threads. The edges me 
maining between the teeth should be removed after cut 
ting. Since one side of the teeth is cut away, only half 
the number of teeth can take pressure in one direction, 
Actually part of these teeth is cut away by the modifying 
cut and the amount removed increases with the distance 
from the center (throat). Shorter worms, therefore, wil 
give more efficient use of material and labor than longer 
ones. The maximum length is determined by the pre 
sure angle, as shown on Fig. 6. 


Tooth Thickness Decreases Toward Outside 


In Fig. 10 is shown a worm of good practical dimen 
sions, manufactured by this method. In the upper view 
the worm is shown as it comes from the machine, in the 
lower after the edges remaining from the intersection of 
the two sets of threads have been removed. Typical for 
all worms of this type is the gradual decrease of the tooth 
thickness toward the outside. 

The cutting condition of the cutters entering the i- 
clined threads of the worm is severe, especially on drives 
with steep helix angles (multiple threads). It is difficult 
to keep favorable rake and relief angles, and wear of the 
tools and regrinding will change their shape. In prit 
ciple, one cutter for each thread is sufficient to cut the 
worm or, if the ratio of the drive is an irrational number, 
one cutter will cut all threads in the worm. It is advis 
able, however, to make several cutters, usually as mally 
as the design of the tool permits, and to grind the cutters 
so that certain cutters only cut certain portions of the 
thread profile. Tools must be ground in fixtures to secul 
the correct shape, and must be raised by shims after ¥ 
grinding, to compensate for the lowering of the cutting 
edge. Cutters are held in radial slots in one part of the 
cutter-head body, and must be radially adjusted to the 
correct center distance. The cutter head shown in Fig.! 
provides setscrews acting over pins flattened at 45 de- 
grees, so the radial adjustment may be done from the top. 
Correct design of the cutter head and careful mainle 


(Concluded on Page 186) 
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Factors Influencing Design 


of Foundry Conveyors 


By F. B. Henry 


and G. N. Wileman 
The Jeffrey Mfg. Co. 


ENERAL rules that should be kept 

in mind when designing equipment 

for use in the foundry include: (1) 

Friction parts should be entirely enclosed 

if possible, particularly those parts having 

high loads, due to the extreme abrasive 

nature of foundry sand and dust. This 

practically eliminates, or keeps to a mini- 

mum, all sliding types of conveyors. (2) 

Points in the system where dry sand is 

transferred from one conveyor to another, 

or from conveyor to bins, should have prop- 

erly designed chutes and hoods for re- 

moval of dust, steam, smoke; and gases. 

Individual installations’should be designed 

to meet state-law requirements. (3) Chutes 

and hoppers handling prepared or damp 

Abstract of a paper presented at the annual meeting 

of the American Society of Mechanical Engineers in 

New York. 

Fig. 1—Above—Me- 
chanical shakeout is 
fundamentally a _ vi- 
brating deck or grid 


Fig. 2—Right—Belt 

feeder requires close- 

ly spaced idler rollers 
under the load 
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land should have angles of at least 60 degrees, rounded 
mers, and generous cleanout doors. 
"Before considering the individual types of conveyors 
ied in the various applications, and their design fea- 
mes, it may be well to consider the layout of a typical 
sroduction, continuous, gray-iron foundry such as 
n in Fig. 3 on opposite page. This arrangement 
ds itself to any foundry, steel, gray iron, malleable 
on. aluminum, or magnesium, having high production 
‘duplicate castings, with continuous hot metal avail- 
Je. Sand is prepared in the mixers, aerated, and 
ributed to the molders’ hoppers at each molding 
ion. After the mold is completed it is placed on 
he mold conveyor for pouring, cooling, and convey- 
ig to the shakeout station. Sand passes through the 
akeout machines, is screened, and ¢onveyed to the 
jiorage bin for another cycle. The castings are col- 
ected from the ends of the shakeout machines and 
nveyed to the cleaning room. 
) Following is a detailed discussion of the various 
mes of conveyors used in typical systems: 
| Suaxeour: The mechanical shakeout (Fig. 1) is 
widely used in all types of foundries and is avail- 
ble for molds from small snap molds, weighing pos- 
fibly 100 pounds, to large molds weighing as much as 
50 tons. They consist fundamentally of a vibrating 
perforated deck or grid on which the mold is placed, 
sand falling through the grid to the conveying 
Means underneath, with the flask and casting remain- 





Fig. 4—Above—Section through typical apron feeder showing 
details of the shafting, rollers and structure 


3—Opposite page—Layout of equipment for a 
al high-production, continuous, gray-iron foundry 


on the grid or being discharged from one end. 

l molds frequently are stripped before being 

Shaken out. Supports for shakeout machines must be 
remely heavy and rugged. 

> Feeper Unper SHakEouT: Means must be pro- 

Wided for conveying the sand from the hopper under- 

Meath the shakeout machine. This hopper is always 

Signed to contain at least the total amount of sand 

i the largest mold being handled. This sand fre- 

“quently is very hot and may contain considerable 

lailic refuse such as gaggers and rods, as well as 

M8, sprues, and so on, which may be broken from the 

"tasting in the shakeout process. There are three types Fig. 6—Below—Rotary type breaker screen has lump-breaking 

Mt conveyors used for feeding the sand from the shake- and sand-cooling action. Is used generally for heavy work 


Fig. 5—Above—Apron feeder under shakeout. Pans are 
readily removed and have welded ends 


» (a) A belt feeder, Fig. 2, sometimes is used in cases 
the castings are light and the sand does not 
/Contain any material amount of metallic refuse such as 
in a foundry making light iron or brass castings. Close- 
ag idlers or flat steel plate are required under 
» (b) Apron feeders, Figs. 4 and 5, commonly are 
“Wsed for this service, and where used should be of the 
leakproof type, with a tight-fitting enclosed outboard 
4 Toller. Pans have welded ends to prevent leakage of 
- dry sand, and are removable from the conveyor with- 
/ Sut dismantling the chain. The drive should be pro- 
"ected by a shear pin or similar device. While the 
- pron will stand heat in a satisfactory manner, damage 
quently results to the pans from gaggers or rods 
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which get through the shakeout grating. 

(c) During the last tew years, the electrical vibrating 
feeder has come into wide usage in this application. It 
offers a perfectly smooth deck with no obstructions for 
rods or gaggers, can stand the heat without injury, and is 
free from dribble since it has no return run. 

Be_t Conveyor Havinc Macnetic Putter: In the 
usual installation, sand is fed from the shakeout hopper 
to a belt conveyor equipped with a magnetic head pulley, 
for removal of magnetic refuse such as gaggers, rods, 
nails, sprues, shot, and so on. This is important for vari- 
ous reasons. It is essential that foreign material be re- 
moved to prevent injury to some of the other parts of the 
equipment. Gaggers and rods are salvaged for reuse. 
Sprues, shot, and other parts of the casting metal are re- 
turned for remelt. A rubber belt is used when the sand 
is comparatively cool, with heat-resisting, impregnated- 
fabric belts for hot sands. Belt-conveyor idlers should 
have a high-pressure type of lubrication which forces out 
the old grease. Closely spaced idlers or a plate should 
be placed under the loading point of the conveyor to take 
the load. 

A short belt with a magnetic pulley may be applied 
over the main belt for picking off large pieces of metal. 

SCREENS: Screens may be either of the rotary type or 
of the vibrating type, and are used principally to get rid 
of nonmagnetic refuse such as wood wedges, tiles and 
rags, etc. Rotary-type screens (Fig. 6) ordinarily are 
used where heavy work is encountered, as they have a 
definite lump-breaking and sand-cooling action. Vibrat- 
ing screens, as shown in Fig. 7, are used where fine sand 
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Fig. 7—Left—Vibrat- 
ing screen is ideal 
for fine sand used in 
making the smaller 
types of castings 


Fig. 8—Below—For 


scraper-type con- 
veyors are employed 





is required such as in foundries making small] castings, 
It is the usual practice to provide hoods and air suction » 
on these screens for the removal of dust, fines, steam, ete. 

Bucket Exevators: Bucket elevators used jn the 
foundry industry are almost always of the centrifugal. 
discharge belt-and-bucket type, although chain elevators 
are used infrequently. Malleable buckets are universally 
used. Foot pulleys are of the slatted type with internal 
cones so that sand falling inside the belt will not build 
up on the foot pulley. Boots should have large and read. 
ily accessible cleanout doors. 


Timed Feeders Employed 


For feeding sand from the main storage bin to the sand 
mixers, a method frequently employed uses apron-type 
feeders for charging the batch-type mixers. The feeders 
are arranged with either a limit switch or timer so as to 
operate for a certain number of seconds to give the proper 
charge. This feeding arrangement will allow for more 
economical design of bin and one which is much lower 
in height. 

Paddle mixers use the continuous-moving apron feeder 
almost exclusively. Vibrating feeders or small screw con- 
veyors are used for feeding binders to the mixers. 

DisTRIBUTING SysTEM: Flat-belt conveycrs with plows 
are most commonly used for distributing the prepared 
sand to the .molders’ hoppers. The belt is supported on 
flat idlers between the plows and on a flat plate directly 
under the plows. Plows usually are hinged, employing 
some simple mechanism for raising or lowering by hand. 
The part riding the belt should be edged with rmub- 
ber to prevent injury. Belt cleaners should be in- 
stalled at the head of this as well as any other belt 
handling prepared sand. 

Mop Conveyors: Layouts for continuous pou- 
ing ordinarily utilize continuous-type mold convey- 
ors for receiving the molds at the molding stations 
and conveying them through the pouring stations 
to the shakeout. They. must be designed so that 
sufficient cooling time is available from the pouring 
station to the shakeout. This may vary from as little 
as 5 minutes for light castings to % to 1 hour for 


continuously and larger molds. Air-cylinder pushers frequently are 
automatically filling used to push the mold onto the shakeout. The use 
the molders' hoppers, of a mold conveyor permits the molder to devote 


practically all of his time to molding, instead of 
using part of it for carrying out molds to the floor. 
Hort-Castincs Conveyors: From the shakeout 
it is necessary to take away the castings and, in the 
case of smaller castings, this is frequently done with 
an apron-type hot-castings conveyor. When used 
for this service, the apron should be of the leakproof 
type so that sand from the cores, etc., will not be 
spilled, but will discharge over the head with the 
castings at one point. For heavier castings, such 3 
cylinder blocks, the overhead-trolley-type convey® 
frequently is used, the castings being hooked on the 
trolley conveyor at the shakeout and frequently 
carried a considerable distance for cooling purpose: 
Fiask-RETURN Conveyors: Flasks must also 
returned from the shakeout to the molders and, 
the case of smaller work, either the roller-type ©” 
veyor, or the overhead-trolley type may be used. 
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Effective Design Calls for Close 
Cooperation with User 

1e sand 
ae | sprrasngorel the war innumerable instances have arisen which 
D as to illustrate the advantages of collaboration between the users of 

proper equipment—often military and naval—and the manufacturers. 

more Only through such collaboration have engineers been able to create 

lower : 3 ; . s 

or refine designs for maximum performance in the field. 

feeder It is one thing to develop a design that works without a hitch on 

V COn- demonstration, but an entirely different matter to produce something 

plows that performs as well under service conditions. It also is one thing 

spared for a designer to satisfy himself, but another to satisfy the customer. 

a That the effectiveness of collaboration between builder and user 

loying is being increasingly recognized is amply demonstrated by recent 

hand. activities of members of the machine tool industry. After having 

L rub- performed what might well be termed a miracle of production in turning 

sts out vast quantities of machine tools during the war, this industry is 

faced with the problem of an over-saturated market when hostilities 

pour- cease. 

pa All the government aid or government-sponsored plans that may 

tions ; be proposed are not likely to offer a complete solution to this problem. 

that Instead, machine tool builders feel that the most promising answer is 

uring to rely primarily on obsolescence and they are planning to create 
little a é $ 
ie such a condition through radical redesign. Already several new 
are machine tools capable of revolutionary increased speeds and feeds 
> use have made their appearance. 

Ne In order to gage clearly the future needs of users, a mass con- 

jor. ference recently was held between leaders of the industry and pro- i 
eout duction men from the various plants of General Motors—one of the | 
a largest individual users of machine tools. No punches were pulled 

wal on either side, the conference thus establishing a clear understanding 

roof of what is needed and what can be made available. 

i. The methods adopted by machine tool manufacturers in an- 


ticipating their future problems are worthy of note by the entire ma- 


chinery industry. 
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Hardening Small Parts 


BECAUSE continuous furnaces were not practical for the 
hardening of hundreds of different types of small parts 
such as pinions which required localized hardening, the 
Eclipse-Pioneer division of Bendix Aviation Corp. adapted 
induction hardening coils to this type of work. The coils 
are automatically timed to within one-tenth second, special 
coil being designed for each type of part hardened. In- 
duction annealing is also successfully applied. By a careful 
control of time and current cycles, and stopping the heat- 
ing by quenching in an oil bath, certain shaft areas, for 
example, may be tempered back to a hardness that will 
permit satisfactory drilling. 


Relative Merits of Materials 


DESIGN ENGINEERS are in an enviable position, Anson 
Hayes, director, Research Laboratories, The American Roll- 
ing Mill Co., Middletown, O., asserted while commenting 
on the relative merits of plastics, light alloys and steels, 
with particular regard to their future applications. 

Speaking of plastics, he said the attainment of a high 
degree of dimensional stability would make possible wider 
applications, such as refrigerator cabinets, for instance. 
This could come about in many cases without any great 
improvement in tension, compression and impact strengths. 
Considerable improvement in physical properties, how- 
ever, will be required to place these materials in the load- 
bearing, light-weight structural fields of service. Reduction 
in moisture absorption, besides improving dimensional sta- 
bility in many of the plastics, will bring about improve- 
ments in the life of protective coatings for steel and other 
materials that require paints, lacquers and baked enamels. 

Developments in the light alloy field will be directed 
toward the production of alloys of higher strength. This 
should result in even more favorable strength-weight ratios. 
Reductions in costs of these materials have already been 
effected and further reductions may be expected. Other 
developments making rapid progress in this field have an 
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important bearing on fabricating behaviors, especially in 
soldering, brazing and welding. == 

Relative to steels, improvements in surface protection are 
coming along fast. Out of this will emerge protective 
coatings in the metallic coating field, such as zinc, alv- 
minum and other corrosion-resistant materials. There 
should be great strides in the vast field of applications 
of paints, lacquers and baked enamel types of finishes. 
The progress achieved by the alloy-steel field has taken 
on such great importance as to warrant the conclusion 
that industry has already entered a period that probably 
could be called that of “special steels for specialized 
uses’. New high-strength and lower-cost alloys will con- 
tinue to compete for the market in the light-weight struc- 
tural field and will continue to offset the high specific 
gravity disadvantages of steel. 





Use Magnesium on Cost Basis? 


FOR POSTWAR products, designers are giving serious 
attention to utilization of magnesium for machine com- 
ponents. In the space of three years, applications of this 
lightest of structural metals has achieved a growth which 
would have taken many years in peacetime. Capacity 
for casting and forging the metal has expanded to a point 
which will be in excess of normal demand, indicating that 
a strong effort will be made to develop new applications. 
The competitive situation, plus more economical produc: 
tion procedure sure to come, may influence price to n 
extent that magnesium will be able to compete with other 
construction materials on a comparatively favorable basis. 


Stampings Improve Position 


ONE EFFECT which wartime manufacturing will definite 
ly have on design of peacetime equipment will result 
from improved technique on flat metal assemblies. Im- 
proved knowledge of both fabricating and fastening meth- 
ods is available for the use of the designer who has on 
eye on costs. For example, multiple hole punching 
equipment is available which will position and punch om 
number of holes in a sheet-metal piece in one operation 
This newly developed system can be used on pieces 
ranging from 2% x 5 inchs to 43 x 48 inches, and holes 
of any prearranged size or in any prearranged pattem 
can be duplicated at will. 
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ILLET sections most frequently encountered may is not a fillet in the true sense but it may be considered 

be reduced to two simple types illustrated in Fig. so for the purpose of this discussion. 

1. The concave fillet shown at left of the figure is In order best to analyze the geometry of the two 
the more common. The convex fillet shown at the right fillet sections it is necessary to plot them on coordinate 





Fig. 1—Above—Con- 
cave and convex 
fillet sections 


Fig. 2 — Right — 
Volume of convex 
fillet section is sum 
of all individual 
disks or slices mak- 
ing up entire section 
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Calculating Weights 
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of Fillet Sections 


By Clifford H. McClain 


axes and consider them as solids of revolution. A 
typical convex fillet section is plotted in Fig. 2. Here 
R represents the distance between the center of the 
shaft and the radius point of the fillet arc, while r is the 
fillet radius. Assume that the entire fillet section is 
composed of a number of thin disks or slices each with 





IN ESTIMATING THE WEIGHT of large 
shafts, coupling flanges, flywheels and 
similar objects it is necessary, when ac- 
curacy is desired, to find the volume of 
those sections that are in the form of circu- 
lar fillets. Because standard reference 
books do not, as a rule, include suitable 
formulas for calculating volumes of this 
nature, the equations in this data sheet 
have been derived and may be applied in 

such calculations 
















a different radius and each of thickness Ax. The vol- 
ume of any cylinder is equal to the circular area multi- 
plied by the length. Volume of one disk, for example, 
would be 
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and total volume the sum of all the disks making up 
the entire fillet section. Accuracy of the volume thus 
found depends, of course, on the size selected for Ax. 

Since the fillet arc follows the equation of a circle, y 
is a function of x and may be so expressed: 
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In the limit. when Ax tends toward zero, Equation 1 
then becomes, on summation, 


b ween a 
~Ve=  § eee Se. (3) 
Expanding and integrating, 


Fig. 3—Right—Con- 

cave fillet section 

volume is calculated 

by summing those of 

the slices making up 
the section 


Fig. 4—Below—Cal- 

culation of volume 

of a fillet section 

with an arc less 

than 90 degrees in- 

volves determination 
of length L 
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where a and b repiesent any assigned values of x be- 
tween x=0 and x=r. When a=0 and b=r as in the 












case of a fillet with a 90-degree arc, Equation 4 may be 
simplified to the form 


V=r7(R*r+1.5708Rr?+.6667r°) (6) 

The same reasoning may be applied to the concave 
fillet section plotted in Fig. 3. From the geometry of 
the figure it is evident that 


b eesti 
V= [(R-Vr—x) dx ont seeseseeresesadyaleellaa 
Expanding and integrating, 
V=r7!1R%x-—R xVr— x49? sin +r°x — = * (7) 
r Ie ey 


In the case of a 90-degree fillet arc when a=0 and 
b=r, Equation 7 is simplified to 


V=n7(R*r—1.5708Rr°+.6667r*) 


EXAMPLE 1: It is required to find the weight of the 
convex fillet section a-b Fig. 1, including the solid 
shaft beneath the fillet, when R=6 inches, r=2 inches 
and the angle of the fillet arc= 90 degrees. 

Numerical substitution in Equation 5 gives 


V=3.1416(6?x 2+1.5708X6 xX 2?+.6667 X 2°) 
= 361.39 cubic inches 


Assuming the shaft is of steel weighing .282 pounds 
per cubic inch, the weight of the section is 361.39 
.282 = 101.91 pounds. 

EXAMPLE 2: It is required to find the weight of 
the concave fillet section a-b, including the solid shaft 
beneath the fillet, shown in Fig. 4. The shaft is made 
of cast iron weighing .26 pounds per cubic inch. 

Since the fillet arc in this case is less than 90 degrees 
it is necessary first to find the numerical value of x at 
point b on the arc when y, = 4 inches. 

Denoting this value by L, then 





L=Vr—y,=V6?—4°= 4.472 inches 
Substituting numerical values in Equation 7, 


V=3.1416 [ 19x4.472-18 ( 4.472V/6?—4.472 





4.472 wont 


0 


+6? sin" ) +6*?X 4.472 — 

= 2240.45 cubic inches 
In this calculation, the sine is 4.472/6= .7453, hence 
the angle is 48.2 degrees or .81 radians. The weight of 


the fillet section, including the solid shaft beneath the 
fillet is 2240.45 x .26=582.52 pounds. 
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(6) Fluid System Pinch-Hits for Propeller 


Developed for testing airplane propeller governors, 
the Nash-Kelvinator machine shown at right employs a 
Vickers pressure oil system to serve as a “dummy pro- 
peller”. The governor is driven by an electronically 
(7) controlled motor and, since it functions hydraulically, 
regulates the pressure in the system, thereby controlling 
the speed of the driving motor. 


_ Speed is measured to an accuracy within one revolu- 
tion per minute by observing the frequency of current 
output of an alternating-current generator hooked up 

(8) to the driving motor. Governor performance is checked 
by comparison on two identical dials with a “time yard- 

the stick” which is accurate to within one ten-thousandth 

lid of a second. 

hes 


Flexible Coupling for Dryer Drive 


Power drive to the Hetherington-Berner sand and 
gravel dryer shown at right center is transmitted through 
a Diamond Chain flexible coupling connecting the 25- 
horsepower gear motor to the 43-revolutions per minute 
pinion. Use of a double chain in the coupling provides 
ds large roller-sprocket bearing area for high capacity and per- 
dy ‘mits boring for large shafts. Clearance between the sprockets 
and the chain sideplates allows freedom of movement so that 
coupling can adjust itself to angular misalignment or deflection 
and can provide end play. 





of 
aft 


ad 
: Welded Design Cuts Costs 


End pieces on the 12-inch diameter roller shown at right 
below formerly were cast or forged parts. Redesigned by 
Cleveland Welding Co., the roller employs all-welded construc- 
tion, effecting substantial savings in cost, production time and 
manufacturing facilities. The roller is used on an application 
where it must withstand the 
full impact of heavy vehicles 
striking trees, ditch walls and 
other obstacles, thus requir- 
ing toughness as well as high 
strength. 

In the entire job the only 
machining involved is a 
reaming operation on the in- 
side diameter of the hub into 
which the bearing bushing is 
Pressed. Outside diamete: 
of the shell is held within 
plus or minus 1/32-inch with 
maximum runout not exceed- 
ing 1/8-inch. 
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| Laminated Phenol 


Parts 
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Materials Work Sheet 










(Fabric Base) 
AVAILABLE IN: 


Laminated 


Phenolic Plastics 
ASTM Grades C, CE, L, LE and AA 


Filing Number REZ 


(Grade C) Sheets, rolled tubes, molded rods 

(Grade CE) Sheets, molded tubes, molded rods 

(Grade L) Sheets, molded tubes, molded rods 

(Grade LE) Sheets, rolled and molded tubes, molded rods 

(Grade AA) Sheets, rolled and molded tubes, molded rods 
Note: All grades also are available in molded shapes and with the 


exception of Grade AA in the form of machined rods. These, however, 
are not covered by A.S.T.M. specifications. 











TENSILE STRENGTH* 























PHYSICAL AND ELECTRICAL PROPERTIES 


COMPRESSIVE STRENGTH* 





(1000 psi—min ) (1000 psi—min ) 
——————- Grades——————— —_——_—— Grades 
C CE L LE AA isis , chk Cc CE L LE 
3 et, to l-in. " 
Sheet, 1/16 to 1-in. thk. ...... 75 65 7 65 6 ot f eel a ae aan cll 
re 5.5 be we 5 Se “ : 
a, a eo — axial Pg on Tignes eee as 
Rod, molded mo , axial load. . F 19 18 19 
8/16 to 1/4-in. diam. ....... ee: tn Rad, sah, sete Sone 
Over 1/4 to 1/2-in. di 75 65 8 6 Ys to %-in. diam ........ ae a 20 21 
Over 1/2 to 1-in jr iat ia 8 - 8 6 ug Over % to %-in. diam ... 20 21 20 21 
et to 2 in. diam Ben, 65 6 65 48 a Over % to l-in. diam .... 20 21 20 21 
. eee es . ' Over 1 to 2 in. diam .... 20 21 20 21 
ae osc sgpa MODULUS OF ELASTICITY+ 
psi—min (average—times 105 
a ee eS ae : FF cae Grades 
Cc CE | ee & C CE L LE 
Sheet, 1/16 to l-in. thk. ....... Bw Ss Os Ue Sheet, loaded edgewise 
- Rod, molded 90 deg to fiber warp ..... 5.4 6.6 6.3 
* § 3/16 to 1/4-in. diam. ....... Cer. Sheet, loaded edgewise 
a “to - afta nega 5S 1 8 * = parallel to fiber warp ... 8.1 9.4 8.8 
o l-in. diam. ..... ‘ se : ; 
Oy ati. dian 14 12 13 9 yas Ph ong Ba aoe diagram showing tensile stress 
IZOD IMPACT STRENGTH ie » WATER ABSORPTION 
(ft-lb per in.—min) after 24-hrs immersion—max per cent) 
Grades Grades 
: CE L LE AA CE L LE 
shee machined to %-in. thk. Sheet go-in. thk. ......... As = 6 8.6 
flatwise ......... 3.2 9.3 35 1.8 a ees 4.4 1.8 25 1.8 
loaded edgewise 2.0 1.3 1.2 1.0 gu-in. thk. .......:. 3.2 1.5 1.9 15 
¥%-in, ae cel Se eaters 25 1.4 1.6 1.25 
CHARPY IMPACT STRENGTH} es te RR RE 
(unnotched, min—ft-lb ee: %e-in, thk. Begs: es ye Se 
——___——- Grades AMR UI ako cine ove es eI 65 .75 6 
Goecimen %4-in, thk.) C CE L LE AA : l-in. and over ...... 1.0 6 be 05 
Sheet, loaded flatwise ..... 12.5 106 88 79 92 aay = 1%in.0.D... 8 25 
Sheet, loaded edgewise .. 94 8 738 63 68 l-inLD. by 1%in.O.D... .. 45 
Macume Desicy is pl F Tubing, molded 
Sompanies in “this presentation? ‘The Formica. insulation Cov l-in.D. by 1%in.O.D... 15 75 11 
n opposite’ page eh ee of Bakelite "tae. PE gee he 1%-in.O.D... iy 3.5 2.2 
“Minimum values for sheets 1 to 2 inches thick will 10 ‘on She 
aati ues sed Unies otherwise noted, valor fated chm” = to Lindam 8010s 
supplied by Westinghouse Electric & Mfg. Co. Rite Ee Fins 15 12 1.2 1.1 
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Materials Work Sheet 


AVERAGE HARDNESS+ 
(Rockwell M—% ball—100 kg) 


—__———_— Grades ———_——— 

c CE PB LE AA 

aa ee 102 108 106 118 «106 
Edgewise 97 101 99 106 102 


POWER FACTOR, 


DIELECTRIC CONSTANT AND LOSS FACTORS § 
(at 10® cycles—max ) 


Grades 
CE LE 
Power Factor 
Sheet, vs to l-in. thk. .. 065 055 
Dielectric Constant 
Sheet, vs to l-in. thk. .. 6.0 5.5 
Loss Factor 
Sheet, vs to l-in, thk. .. A 3 


DIELECTRIC STRENGTH § 


(in oil at room temp—volts per mil—min) 








Grade CE — Grade LE —— 

Sheet Short- Step-by- Short- Step-by- 
Thickness Time Step Time Step 
(inches) Test Test Test Test 
015 to 1/82 ...... ve’ aie 560 850 
Over 1/32 to 1/16. 400 240 400 240 
Over 1/16 to 1/8.. 290 170 290 170 
Over 1/8 to 1/4... 200 120 200 120 
Over 1/4 to 1/2... 145 85 145 85 
Over 1/2 to 3/4... 120 70 120 70 
Over 3/4 to l..... 105 60 105 60 


Over I to: 3... .. 75 40 75 40 
§Grades C, L and AA are not intended for any but low-voltage elec- 


trical applications, being compounded more specifically for mechanical 
purposes. Dielectric strength values conform to 1989 N.E.M.A. standards. 


OTHER PROPERTIES 
Grades 


Cc CE L LE AA 
Weight (Ib. per cu. in.) .... .0498 .0498 .0491 .0487 .065 
Specific Gravity .......... 138 138 136 1385 18 


CHARACTERISTICS 


Grade C: Having best mechanical properties, it is a strong, 
tough material, suitable for gears and other applications re- 
quiring high impact strength. It is not satisfactory for any 
but low-voltage electrical applications. Has good bond strength, 
good resistance to splitting and fair resistance to moisture. 
This material is a heavy-weave fabric-base laminate made 
from cotton fabric weighing over 4 ounces per square yard 
and having a count as determined from inspection of the lami- 
nated plate of not more than 72 threads per inch in the filler 
direction, nor more than 140 threads per inch total in both 
warp and filler directions. Semigloss finish on molded surfaces. 
Grade CE: For electrical applications requiring greater tough- 
ness than that offered by paper-base Grade XX, or mechanical 
applications requiring greater resistance to moisture than that 
afforded by Grade C. Has good machinability. Its mechani- 
cal properties, however, are below those of Grade C. It 
is a heavy-weave, fabric-base laminate of the same fabric 
weight and thread count as Grade C. Semigloss finish. 
Grade L: Has good mechanical properties. Not quite as 
tough as Grade C but has somewhat better resistance to mois- 
ture absorption. Is suitable for small gears and similar fine 
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machining applications, particularly in thicknesses under 
inch. Should not be used for electrical applications eXcent 
for low voltage. It is a fine-weave fabric-base laminate made 
throughout from cotton fabric weighing 4 ounces or less per 
square yard. The minimum thread count per inch in 

ply is 72 in the filler direction and 140 total in both warp ) Sin 
and filler directions. Semigloss finish on molded surfaces, the 








Grade LE: For electrical applications requiring greater tough. Bout 
ness than that offered by paper-base Grade XX. Has lower @ 128 
power factor, better machining properties and finer appearance § te 
than Grade CE, and is available in thinner sizes. Gooq 1. die 
sistance to moisture. It is a fine-weave fabric-base laminate 
of the same fabric weight and thread count as Grade L. Semi. § Ml 
gloss finish on molded surfaces. ( 


Grade AA: Asbestos fabric-base laminate. Has more re. § i 
sistance to flame, and slightly higher resistance to heat thn | 
others except the asbestos paper-base Grade A. However, § >! 
it is stronger than Grade A. Temperature limitation is abou: | ™ 
150 to 175 degrees Cent. for short intermittent applications § 
of heat. Higher temperatures cause blistering and result in § ¥° 
eventual loss of mechanical strength. At room temperature, |“! 
its mechanical properties are equal to or slightly lower than the 
those of the best cloth-base grade. Has fair resistance to § = 
splitting and good resistance to moisture. Its dielectric proper. of 
ties are poor. Semigloss finish on molded surfaces. 


DR 
APPLICATIONS —sy re 
Grade C: For parts requiring high strength and toughness. an 


Typical parts are gears and pinions having teeth larger than 
24 pitch, cams, rollers and similar items subject to difficult tip 
machining. 

Grade CE: Electrical applications which demand toughness 
and high impact. Typical: Marine control panels. Also for lin 
mechanical applications which require good moisture rest. f 
ance and good machinability. 

Grade L: For shapes requiring a good deal of machining and : 
having thin wall sections. For gears and pinions having teeth J ta, 
smaller than 24 pitch and other mechanical applications which § yj 
require threading and a finer appearance than is offered by § for 
Grades C and CE. Use for only low-voltage electrical ap § of 
plications under dry conditions. ser 
Grade LE: Good for general electrical applications which § are 
demand toughness in combination with good appearance. For 
electrical parts which require threading and extensive m- § $/ 
chining. : 
Grade AA: Used for armature slot wedges in railway and § inc 
mill motors. For parts in machines where heat is a factor and § to 
which require Class B insulation for low voltage. Suitable § bu 
for high-temperature mechanical applications requiring 8 
strength at temperatures where the binder will oxidize and sa 
heat resistance will remain. Confine to parts requiring only say 





simple machining and avoid applications and machining  § & 
erations which set up splitting stresses. 4 
pe 

FABRICATION wi 

us 


MACHINABILITY: 
All five grades are machinable by milling, sawing, tumim § sg) 
drilling, reaming and shaping. Thicknesses up to 1/16 and 
1/8-inch, depending on the grade, may be sheared th 
punched. Heavier thicknesses may be shaved, sanded 0 m 
ground. In general, they are machined more readily tha pr 
metals. Overheating of the material during machining sh # ile 
be avoided. For punching and shearing, the material e 
is heated to from 100 to 120 degrees Cent. Slower va fo 
chining speeds are recommended for Grade A than for te 
others. Cutting compounds or lubrication are unnecessary: 
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TURNING: 
Cutter speeds and feeds usually are high. Generally recom- 


mended are surface speeds ranging from 200 to 2000 feet per 
minute, the rate being determined by the finish desired. Tungs- 
ten-carbide-tipped tools are used for high-speed machining. 
Since destructive chattering is not produced in machining 
these materials, carbide tools can be used for discontinuous 
cuts. Tools are ground to greater clearances than for machin- 
ing metals and are set on or slightly below the center of 
the work. Threads are cut on the lathe rather than with a 
die, and a two-thirds thread is most desirable. 


MILLING: 

Cutter speeds ranging from 400 to 1500 feet per minute 
in conjunction with rapid feeds are used in milling, with due 
caution being exercised to avoid excessive heat-up. For high 
production, carbide-tipped cutters are recommended. As in 
tuming, the tools are afforded greater clearances than for 
cutting metals. Metal backing-up fixtures are used on the 
work to prevent burred edges. To guard against scuffing and 
chipping when milling flat at a small angle to the laminations, 
the feed is down through the laminations rather than up. 
End milling effects better finishes than are procurable by means 
of radial milling. ~ 


DRILLING, TAPPING: AND REAMING: 

200 to 400 feet per minute peripheral speed is recommended. 
As in milling and turning, greater clearances are provided 
and drill tips are ground to a sharp angle of approximately 
80 degrees to the rotation axis. It is desirable to have one 
tip do most of the cutting. Drills are lifted frequently when 
drilling deep holes to remove chips and prevent overheating. 
Material is backed up to prevent pushing through. with at- 


tendant burring. Drilling, tapping and reaming parallel to the 


laminations are done carefully to avoid splitting and the parts 
are clamped firmly in a vise. Large holes in thin sheets 
can be fly-cut in a drill press. 

To permit the tool to find its own center, reaming and 
tapping are done with either a floating chuck or a floating 
vise. Low speeds and high feeds are used for reaming. Holes 
for tapping are chamfered for clean starting of the tap and 
of such size as to produce a two-thirds thread. Self-tapping 
screws are used readily except in applications where the holes 
are parallel to the laminations. 4 


SAWING: 


Best results are achieved with hollow-ground saws of 14- 
inch diameter with four teeth per inch operating at 10,000 
to 13,000 feet per minute peripheral speed. Since dull saws 
bum and chip the material, care is taken to keep saws sharp. 
Sheets 1 inch and less in thickness are best cut on circular 
saws while thicker sheets are handled most efficiently on band 
“ws. Fine-toothed saws, having six to eight teeth per inch 
are used for sheets 1/16-inch and less in thickness. Good 
results in band sawing are achieved with regular set saws 
having five or six teeth per inch and run at 3000 to 5000 feet 
pet minute. Sharp contour work requires narrow blades, 
0 for faster cutting and better control, broad blades are 


SHEARING: 


Thin sheets are sheared with a knife edge having less rake 
than is used for metal—one inch in five feet being recom- 
mended. Shearing properties of the harder grades are im- 
Proved by heating. For hot shearing, temperatures of from 
100 to 120 degrees Cent. are recommended. Too long an 
Pag to higher temperatures will cause brittleness. The 
dllowing is a general guide showing the approximate thick- 
ness limits for shearing: 
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Materials Work Sheet 





Maximum Thickness (inches) 


Grade Sheared Cold Sheared Hot 
> RE Rae al oP pe Pe Ee 1/16 3/16 
Ges. 5.5 Sao eee a koe 1/32 8/82 
Ee ee) ee ee 1/16 8/16 
Re. cc wdeetac as (scan 1/82 8/32 
1. pe Ce eee ee a ee at 1/82 1/16 
PUNCHING: 


All grades except AA are suitable for cold or hot punching. 
Dies, which must be kept sharp, are the same as for punch- 
ing metal except that clearances between punch and die are 
smaller. A hot-punched hole or blank will shrink slightly as it 
cools to room temperature and allowance must be made for 
this shrinkage. For precision holes, stock may be left on the 
diameter for finish drilling. In general, specify holes no 
smaller in diameter than the thickness of the material. A 
good rule to follow when laying out holes, is to make the dis- 
tance between the holes and the edge of tl‘2 sheet not less than 
the sheet thickness. Also the holes should be separated from each 
other by at least the sheet thickness. The temperature for hot 
punching is the same as that used for hot shearing, i.e., 100 to 
120 degrees Cent. The following is a general guide indicating 
the thickness limits for cold and hot punching of sheet stock: 


Maximum Thickness (inches) 
Grade Punched Cold Punched Hot 
Rh tees She eee 1/16 3/16 
Bees foe SSE GGER.. & s..dcis siete 1/16 3/32 
| reine k Saris Ror re 1/16 8/16 
ES SR ah Pe. A 1/16 3/32 
AA (simple shapes only)... .. . . 1/32 1/16 


CORROSION RESISTANCE 


Salts: Generally speaking, any concentration and tempera- 
tures up to 180 degrees Fahr. of the salts of the following 
metals will not affect these laminates except for a slight change 
of color: 


Aluminum Lead 
Ammonium Magnesium 
Barium Manganese 
Bismuth Nickel 
Cadmium Silver 
Cobalt Tin 

Copper Zinc 

Iron Mercury 


Calcium (except hypochlorite) 
Potassium (except hydroxide) 
Sodium (except hydroxide and hypochlorite) 


Solvents: They will also resist the following solvents: 
Alpiphatic Hydrocarbons Carbon Tetrachloride in the 
Aromatic Hydrocarbons presence of moisture 
Chlorinated Hydrocarbons, Ketones at room temperature 
except those which have hy-_ Alcohols, esters and ethers 
drolysed; for example: 


They will not resist: 
Chlorine Gas, wet or dry 
Sodium Hypochlorite 
Chlorine Water 

Sodium Hydroxide 


Potassium Hydroxide 
Calcium Hypochlorite 
Bromine and Bromine Water 


Pyridine 
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CORROSION RESISTANCE 


Oleic 5% 

Oxalic Conc. 
Phosphoric 10% 
Sulphuric 15% 
Sulphurous 6% 


(cont'd. ) 

Acids: They will resist the following acids at the concentra- 
tions noted: 
Glacial Acetic (special 

resin) Citric Conc. 
Benzonic Conc. Formic Conc. 
Boric Conc. Hydrochloric 10% 
Phenol 10% Hydrofluoric 20% 
Chromic 45% (spec. Lactic Conc. 

resin; intermittent Nitric 2% 

exposure) 


Note: The addition of salts such as 20 per cent sodium sul- 


phate to 10 per cent sulphuric acid is known to inhibit the 


effect of the acid for a long period of time. A mixture of 
sodium hydroxide 10 per cent and sodium cyanide 10 per cent 
also shows this phenomena. This concentration of sodium 








DATA ON STOCK FORMS 





EFF 


S3222222! 


Plate 
STANDARD THICKNESS TOLERANCES (inches) t 
‘srades 
Nominal CE L 

Thickness Plus or Plus or Plus or 
(inches) Minus Minus Minus 

eee tebe athe .003 
[ ee spots? sia .0035 

. oie ae er .004 
=e are jae .0045 

| as .0065 .0065 .005 
WE ss 3s .0075 .0075 .0055 

< eee .0075 .0075 .006 

, gare .009 .009 .007 

. eee .010 .010 .008 

Mo pera -ctos0s 011 Oll .009 

: 7) aCe .0125 .0125 .010 

MR ccd .014 .014 O1l 

Plus Plus or Plus 

only Minus only 

Tae ee 030 .015 .024 

, rere .035 .0175 .029 

TFs sos oe 040 020 .034 

, Pee .044 .022 .038 

, peo .048 .024 .042 

, Sy ees .053 .027 .048 

, gee 058 .029 .054 

5 Sera ee 062 .031 .060 

3? seve men -065 .033 .065 

Plate 


Over 2 to 10 Inches Thick 


STANDARD THICKNESS TOLERANCES (inches) 








i i : lominal Grade C Nominal Grade C 

hydroxide alone would rapidly attack the laminate. Thickness Pine Thickness a 

(inches) only (inches) only 
hmtivcakan a F 6 J aite3>-4 eae 
MATERIAL DESIGNATIONS  peraapabaroas ‘118  eteapbeeere. uM 
AGS Oso tem, 0-9 bse 121 : See Por 26 
A eee .180 ee nee 28 
Navy Grade Army Grade Federal Grade Me es ek S oese .146 8 29 
ASTM NEMA Spec. 17P5 Spec, 71-484 Spec. HH-P-256 | RES ae eres -163 ES Aes oie 3l 
Cc Cc FBM Cc Cc ME Biwi ce bic ered oes 179 eee ee 82 
CE CE FBG CE ie .190 ER ee 34 
L L FBI L I ee ee ee .210 a ee et ee 36 
LE LE FBE LE ————— 
AA AA FBH AA 11939 N.E.M.A. standards. 
Number of Feet of Tube in One Pound 

LD. ‘Thickkess of Wall (inches) 

(inches) oy vs vs % fs ts vy % SO ts i % 
TG wag wack 102.40 .66 24.38 16.00 badass Sie sible PF eren oe . ores 
4 tastras 738.14 32.00 18.96 12.80 ies ae pee es ed eke ° we 

deste: 56.88 25.60 15.51 10.66 7.877 6.095 aes i, ies ; ens 
¥ eotida 46.54 21.33 13.12 9.143 6.826 5.833 foxes sis ae : ee 
eeeeven $9.38 8.28 11.87 8.000 6.023 4.740 sea Sada sipaice ee he tees 

4 oo cee e'e $4.13 16.00 10.03 7.111 5.3889 4.266 aed TS ear ° tees 

ceecves $0.11 14.22 8.982 6.400 4.876 8.871 3.180 2.666 Pees tee 
4 sip tata 26.94 12.80 8.127 5.818 4.452 8.555 2.925 2.461 ee or) 
secs aad 24:38 1.63 7.420 5.333 4.096 8.282 2.708 2.285 ee er 
i aS 22.26 10.66 6.8 4.923 3.792 3.047 2.522 2.188 at es 
oxstely 20.48 9.846 6.321 4.571 3.531 2.844 2.359 2.000 a #3 
18.96 9.143 5.885 4.266 3.303 2.666 2.216 1.882 ek ve 
Crier! 7.65 8.533 5.505 4.000 3.103 2.509 2.089 1.777 aoe : - 
RS 16.51 8.000 5.171 3.764 2.925 2.370 1.976 1.684 Chee . wn 

Se eats 5.51 7.529 4.876 3.555 2.767 2.245 1.875 1.600 eee ° eae, 

ents 188 6.737 4.376 3.200 2.496 2.031 1.700 1.454 uh ; “te 

| SSERE RSA 12.48 6.095 - 2.908 2.275 1.855 1.556 1.3882 Rae ‘ po 

Me <6 Ss 11.87 5.565 .680 2.665 2.090 1.706 1.484 1.280 eres . ee 

Pee 44 5.200 3.845 2.461 1.982 1.580 1.830 1.142 ere . 

et ieee 9.660 4.740 -108 2.285 1.796 1.471 1.239 1.066 : enti . “: 

> ere 982 4:418 2891 2.182 1678 1376 1.160 1.000 : nar ve 
firsts 8.398 4.180 2.708 2.000 1.575 1.292 1.091 1941 y ra : os 

a darh aay 7.877 3.878 2.547 1.882 1.483 1.219 1.080 .889 -778 .692 . Wo 

| ete 7.420 8.656 2. 1.777 1.402 1.152 975 842 -789 .656 . net 

MESS oso vate 7.018 3.459 2.274 1.684 1.330 1.094 .926 .800 -702 .624 . aa 

asace' stoi .649 3.282 2.1 1.600 1.264 1.040 .881 .762 669 596 ‘ cies 

EN ger es 6.321 3.121 2.055 1.523 1.204 .992 841 “727 .6389 569 ee 7 

(BES eS .023 2.976 1.961 1.454 1.150 .94 .804 .696 612 545 . iat 

| Ee 5.752 2.844 1.875 1.391 1.101 .908 -770 667 .587 522 * < $i 

See? 325244 5.505 2:722 1.796 1.333 1.055 ‘871 789 ‘640 ‘563 ‘502 “6s ‘608 

ME rer 5.278 2.611 1.723 1,280 1.018 .837 -710 615 542 483 “419 ‘381 

BE ba aca’ aah 5.069 2.509 656 1.231 .994 .805 .683 .593 522 .465 AS ‘368 

eo a aeiccs 4.876 2.414 1.595 1.185 .986 -776 .659 572 504 449 A 91 “955 

_. aaa .697 2.826 1.548 1.148 .906 -749 .636 552 .486 434 8 78 “944 

ARAL 531 2.245 1.488 1.108 857 .724 615 534 A71 420 3 Ht ‘338 

MG a 9 wie 4.876 2.169 1.484 1.066 .846 -700 595 516 455 406 rt “993 

Pe 4.281 2.097 1.387 1.082 .819 677 .576 500 441 .394 345 ‘314 

OS eS 4.096 2.081 1.848 1.000 -794 .656 558 485 428 882 . 335 ‘305 

MFO. wevateisen 3.969 1.968 1.802 .970 -770 .637 542 470 .415 3871 5 

Tradenames Producers Tradenames Producers 

NR ies Seek e's a'dincaa ait Spe cho Continental-Diamond Fibre Co. I go ucren Ct ua kid pein Sedge Panelyte Division 

I Sisal UR ete in a tne et nw bay pee gl ge on St. Regis Paper Co. 

: arley etscher 1” SR ee a ee ct, a ee Oe Pe i m Co. 

ura 5 tb SORTS ne PEE Formica  erwenge Co. pone A Pe a ear re ae ee Fibre Co. 

=o ERE aR ee eee ome ON Syateme ose See l ceed ee Synthane Corp. 

DUNNING scrotal a’ a5 Xe cecasiael .--Phenolite Division WB... civdpeeccsnesccesere Micarta Division & Mig. ©. 

National Vulcanized Fibre Co. Westinghouse Electric 
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@ Designers of equipment and machinery often 
find that the addition of a flange to an otherwise 
plain sleeve bearing not only solves the problem 
of end thrust but likewise simplifies the task of 
correctly locating the bearing in assembly. 


Johnson Bronze can supply flanged bearings of 
any type ...in any size... to your most exacting 
specifications. This includes flanges on one end 
or both ends... in the center or off-center . . 
made from cast bronze—in any alloy . . . bronze 
Ledaloyl < tjrelinal-+ and babbitt . . . steel and babbitt . . . or Ledaloyl, 
bronze is ideal for making powdered bronze. 


flanged bearings. It elimi- 
nates all costly machining ... The easiest, most satisfactory method of de- 


provides self-lubrication. termining whether you can use flanged bearings 
to advantage is to call in a Johnson Engineer. 
Permit him to review your applications . . . to 
study the operating conditions. He will base 
his recommendation on facts, free from preju- 
dice. There is one located as near as your phone 


. . . Why not consult with him—TODAY? 








DISTRICT SALES OFFICES: Atlanta - Boston - Buffalo - Chicago « Cincinnati - Cleveland - Dallas 
Detroit ‘ Kansas City - Los Angeles - Minneapolis - Newark : New Castle - New York « Philadelphia 
Pittsburgh « St. Louis - San Francisco - Seattle 


lw JOHNSON ce BRONZE 


SLEEVE 


SLEEVE BEARING BEARING HEADQUARTERS 


SERVICE 


5925S. MILL STREET Wig NEW CASTLE, PA. 
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PROFESSIONAL 


VIEWPOINTS 


MACHINE DESIGN welcomes comments from readers on subjects of interest 
to designers. Payment will be made for letters and comments published 


, ... limits for approximate formula’’ 


To the Editor: 


In the February issue of Macuine Desicn the Engi- 
neering Data Sheet entitled “Formula Aids Calculation of 
Curve Length” presents a formula for computing the 
length A of circular arcs, when the chord length C and the 
angle 2a, expressed in degrees, between the tangents 
(or normals) at the two ends of the curve are given, C 
and A being expressed in the same units. It is formed 
from the first three terms of a rapidly converging series, 
and has a high accuracy, which is stated to be less than 
3/100 per cent error for a circular arc up to 90 degrees 
subtended angle. 


¥ 














X 


The author also makes a statement which we think re- 
quires further delimitation: “Any curve in which curva- 
ture changes are not too abrupt may be assumed equal 
in length to a circular arc having the same chord and the 
same angle between tangents (or normals) at the two 
ends of the curve.” A number of examples with various 
curves have been made to test its accuracy. 
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For the parabola y*=4x the exact length of the pare 
bolic arc, between the limits y=0 and y=5, is 8.3787 
inches. Using the approximate equation, the length is 
found to be 8.496 inches which is 1.4 per cent too great, 

Considering the two branches of the parabola lying be 
tween y = —5 and y = +5 the true length is 2x 8.3787 
= 16.7574 inches. The approximate formula, however, 
gives a length of only 12.865 inches which is consider 
ably off. 

Consider the epicycloid, which is generated by a point 
on a circle radius r, rolling on the outer perimeter of an- 
other circle radius R. If R is four times r, the complete 
curve resolves itself into a quatrefoil with four cusps at 
the axes, one of which is shown in the figure. The exact 
are length S of one of its foils, with chord A for R=10 
inches and r=2.5 inches, by analytical geometry, is % 
inches. 

The angle 2g subtended by this arc is 270 degrees, 
hence the approximate formula cannot be used. Further, 
it is evident to the eye that the foil is not even approx- 
mated by a circular arc having its center at the intersec- 
tion of the normals to the ends of the curve. 

If, however, we divide the foil arc so as to make two 
equal chords and use the upper one (chord B) the angle 
2a is 185 degrees. The approximate formula («=672 
degrees, chord= 10.62 inches) gives a length of 13.59 
inches, which is 8.7 per cent greater than the exact value 
of 12.5 inches. 

The example of the single branch of a parabola is prac- 
tically close but the double branch, involving no greater 
curvature but only doubling in length, is much out. Here 
the maximum arc height is great relatively to the chord, 
and this suggests there should be a limit to this ratio for 
the approximate formula to apply. 

In the examples of the epicycloid, which is a deceptive 
curve having short sharp curvatures not evident to the 
eye at the cusps, any part of this curve that includes the 
cusps will not be accurately rectified. 

The suitable type of noncircular arc should be rele 
tively Hat, of slow curvature, have no point of inflection, 
should not be re-entrant, and should be such as to be cut 
in not more than two points by any straight line. 


—Cart P. NacHoD 
Nachod ¢> United States Signal Co. 
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wherever. a tube is used... 
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THERE’S A JOB FOR 


Kelays sy GUARDIAN 


The filaments of oscillator type tubes require a "warm up" of 20 to 30 
seconds which is usually provided by a time delay relay such as 
Guardian's Type T-100. In this relay the time delay is adjustable 
between 10 and 60 seconds and is accomplished by means of a re- 
sistance wound bi-metal in series with a resistor. The contact capacity 
of the T-100 is 1500 watts on 110 volt, 60 cycle, non-inductive AC. 
The power consumption of coil and time delay during closing of the 
thermostatic blade is approximately 10 VA; after closing, 5.5 VA. 

A similar relay giving almost the same performance but costing 
somewhat less is the Series T-110. This relay may be equipped with 
an extra set of open or closed contacts, if desired. In industrial control, 
both relays may be used in applications requiring the changing of cir- 
cuits after a predetermined interval. 


GUARDIANG E 


1601-C W. WALNUT STREET 












R. F. swort WAVE THERAPY 


Radio Diathermy is used in therapeutic treatment 
of bruises, sprains, dislocations, arthritis, frac- 
tures, respiratory and sinus diseases. Oscillator 
type tubes generate the required high frequency. 





T-100 Laminated Time Delay Relay 
Send for Bulletin R-5 





T-110 Time Delay Relay (not laminated) 
Send for Bulletin R-5 


Consult Guardian whenever a tube is used— 
however—Relays by Guardian cre NOT lim- 
ited to tube applications but are used wher- 
ever automatic control is desired for making, 
breaking, or changing the characteristics of 
electrical circuits 


LECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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Noteworthy Patents 


Coupling Isolates Vibrations 


APABLE of effectively suppressing the transmission 

of velocity variation between driving and driven 

shafts is the mechanical coupling shown in the accompany- 

ing illustration. Covered by Patent 2,337,976, recently 

assigned to Western Electric Co., it has been developed 
for use in phonograph turntable driving mechanisms. 

Referring to the illustration, the driving shaft is pro- 
vided with a flange and an aligning projection extending 
into a corresponding aperture in the housing. The hous- 
ing is secured to the driving shaft by means of machine 
screws extending through the flange into the housing. A 
gasket prevents leakage of damping fluid from the hous- 
ing. 

Driven shaft extends into the top of the housing in 
axial alignment with the driving shaft and is free to ro- 
tate on ball bearings relative to the housing. A flat reed 
spring having one end secured by machine screws to the 
housing directly above the center of the driving shaft ex 
tends radially from the shaft into a narrowed portion of 


Driven shaft a 
Filling plug -—— ie 
Rigid arm Ji 


Pivot pin ~~ ail 











CL ihbcdadcdciaa 











Sit ie El. 
‘iC ‘ j N Z Gt 
s = ) WHY Yi 
* a |_| 
Bearing block 
Driving shaft 


Reed spring immersed in fluid transmits torque, isolating 
vibrations between driving and driven shafts 


the housing. Lower portion of the housing is completely 
filled with a suitable damping fluid. Extending radially 
from the driven shaft is a rigid arm secured by means of 
a set screw. Free end of the arm and the free end of 
the reed spring are coupled through a mechanical linkage 
which includes a bearing slot secured to the free end of 
the reed spring, a pivot pin and a link connecting the 
pivot pin and the rigid arm. 

Filling plug is provided with a reduced extension which 
fits into a hole in the rigid arm. This construction pro- 
vides a limiting stop to prevent injury to the flexible ele- 
ment of the vibration-absorbing coupling in case of exces- 
sive relative rotation, particularly during starting and 
stopping. 

The coupling may be balanced with respect to the shaft 
by the use of suitable counterweights or, in power trans- 
mission systems involving greater power or higher speed, 
- the length of the housing on opposite sides of the shaft 
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may be made equal and an additional pair of coupling 
members provided. Inasmuch as the flat reed spring is 
completely surrounded by the damping fluid in the cop. 
fined channel, movement of the spring relative to the hous. 
ing in response to velocity variations is effectively damped 
by the dashpot action of the spring and the damping fluid 
in the confining channel. The amount of damping may 
be controlled by the choice of damping fluid and by a 
suitable choice of the clearance between the edges of 
the reed spring and the sidewalls of the chamber por 
tion of the housing. 


Synchronizing Speeds of Multiple Units 


HERE the speeds of two or more rotating units 

such as the engines of a multiengine airplane mist 
be synchronized, indicating tachometers fail to show 
sufficiently small differences. Although they may indicate 
substantially the same speed for each unit there may 
actually be as much as 20 or 25 revolutions per minute 
difference. This disadvantage is overcome through the 
use of a synchroscope covered by patent 2,339,612, re 
cently assigned to Bendix Aviation Corp. Provision is 
made for indicating the speeds of two engines on sepat- 
ate tachometers which are interconnected through one 
or more electrical impedances.’ When the speed of one 
engine varies with respect to the other, the tachometer 
indicators oscillate once per cycle difference. 

Each engine drives a generator consisting of a perma 
nent-magnet rotor and a stator with a three-phase wind- 
ing. The three-phase windings are connected by suitable 
leads with the three-phase windings of synchronous indi- 
cator motors. Rotor of each indicator motor drives a 
permanent magnet which revolves inside a cup of non- 
magnetic material, exerting a torque upon it by virtue 
of eddy currents generated in the material. The torque is 
opposed by a spring which allows the cup to turn in pro 
portion to the torque upon it, and operating a pointer 
to give indications which are proportional to the engine 
speed. The pointers which indicate the two engine speeds 
are assembled in one instrument housing and move ove! 
the same graduated scale. 

In order to furnish an indication of speed differences, 
an electrical impedance member is connected across ©0f 
responding points of the stator windings of the two 
indicating motors. As long as the two speeds are identical, 
the two indicating pointers coincide, the indicator motors 
running at constant uniform speed. Whenever one engine 
begins to speed up, however, the system no longer mail- 
tains constant voltage and phase relationships and the 
indicator motors speed up and slow down once per ¢y' 
difference, causing the two pointers to oscillate relative 
to each other. Thus, to synchronize the engines the pilot 
need only adjust the speed control until the pointers 
incide and no longer oscillate. 
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NICKEL AIDS THE AUTOMOTIVE INDUSTRY 


to KEEP Em Rouine!/ 


Using ingenuity and “know-how” born 
of long experience, automotive engi- 
neers designed the phenomenally suc- 
cessful transport equipment that now 
speeds the United Nations on the road 
to Victory. 


Built to take punishment far above 
peacetime requirements, these spe- 
cialized military vehicles are being 
Produced in quantity by the mass- 
production methods that have amazed 
the world. From North Africa to the 
South Pacific, these trucks, jeeps, tanks 
and half-tracks have repeatedly met 
demands for stepped-up performance. 


This kind of engineering-thinking 
Ploneered the application of Nickel 
alloyed materials. Now, when uninter- 
Tupted operation is so vitally impor- 


tant, the widespread use of Nickel is 
clear evidence of its many advantages. 


In steering knuckles or differentials, 
in forged gears or cast blocks, a little 
Nickel goes a long way to provide es- 
sential dependability. It improves 
strength /weight ratios, increases wear 
and corrosion resistance, imparts tough- 
ness, and assures uniform properties of 
the metals with which it is combined. 


Today, maintenance crews on far-off 
battle fronts are learning what metal- 
lurgists and engineers here long have 
known... that, properly used, Nickel 
aids to “keep ’em rolling.” 


For years the technical staffs of In- 
ternational Nickel have been privileged 
to cooperate with automotive engineers 
and production men... men whose 


work is now so necessary to the Nation. 
Counsel, and printed data about the 
selection, fabrication and heat treat- 
ment of ferrous and non-ferrous metals 
is available upon request. 





New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
Istins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


‘ Nickel * 








THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall st., New York 5, N.Y. 
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Design Abstracts 


Synthetic Rubber for Belting and Hose 


OR conveyor and elevator belts, Buna S (GR-S) belt 
covers may be. expected to give good service in the 
carrying of such materials as sand and gravel, fine ores, 
trap rock up to 2-inch size, salt, sugar, etc., with some 
cutting and chipping when used for large size stone, ore, 
ete. Lack of resiliency of GR-S can be compensated 
somewhat by using thicker covers than now permitted. 
Neoprene (GR-M) belts can be recommended for the 
heaviest and most bruising types of service and where 
heat resistance is required. Care should be exercised with 
its use at low temperatures. More service history is need- 
ed to develop the economic value of the higher cost of 
GR-M belts as compared with the less expensive belts 
made from GR-S. 


For Best Flex Life 


Best flex life for flat transmission belts is found with 
the use of GR-M, which should be used where oil is pres- 
ent, under elevated temperatures, for most severe flex 
conditions, and where long life is expected. GR-S belts 
can be used where flex conditions are not quite so severe. 
Their chief limitation is one of heat. 

V-Belts will use GR-M for special oil and heat-resisting 
purposes. It will probably replace rubber for belts op- 
erating near the top range of heat and will also replace 
belts which have maximum flexing. If belts operate at 
normal temperatures, then GR-S belts may be expected to 
give just as satisfactory life as have the “war” belts and 
will be much better than the all-reclaim belt. 


Selection of Hose Material 


With rubber and synthetic rubber hose no difficulty is 
expected with water service if the proper selections of 
GR-S and reclaimed rubber are used. Air hose should be 
made of GR-M to secure longest life. Where compressed 
air is relatively free from oil and temperatures are not 
excessive, GR-S will make a highly satisfactory hose. In 
steam hose heat materially reduces the physical proper- 
ties of GR-S, yet if proper strength members are employed 
satisfactory hose can be made. Unfortunately GR-M has 
more tendency to absorb hot water and it seems ques- 
tionable whether it will justify its higher cost. 

For hoses to carry abrasive materials, GR-M possesses 
higher abrasive resistance, yet it is thought that GR-S 
will have sufficient resistance to prove its economical 
worth. Such hoses will have a short life if they are bent 
at too sharp a radius. More experience is needed. 

How far and how fast we progress will depend upon 
the effectiveness of the united efforts of producers, con- 
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sumers, and the users of these synthetic rubber products, 
Such industrial teamwork has and always will make oy 
country a great industrial nation.—From a paper by W, 
L. White, Manhattan Rubber Mfg. Div. of Raybestos. 
Manhattan Inc., presented at the spring meeting of the 
A.S.T.M. in Cincinnati. 


More Power from Diesels 


F THE recent advances in diesel engineering the 
most significant pertain to the 2-stroke-cycle engine. 
Since pure air is charged into the cylinder, scavenging 
can be done with air without wasting fuel, making the 2 
stroke cycle practicable for the diesel. 

Most efficient type of scavenging for 2-stroke-cycle en 
gines is the uniflow or straight-through scavenging. Rough- 
ly 20 per cent more air can be trapped in that manner 
than by cross or loop scavenging. There are three ways 
known to produce uniflow scavenging in a cylinder: Pop- 
pet valves in the head, opposed-piston design, and sleeve 
or slide valves. 


Sleeve Valve Developments 


Advantage of the 2-stroke-cycle sleeve-valve engine lies 
in the absence of poppet valves, which permits the use of 
simple -symmetrical cylinder heads. High power output 
is the result. Its disadvantage is the difficulty of cooling 
and lubrication because of the sleeve.  Sleeve-valve 
diesels now are being developed for marine and aircralt 
propulsion. A 20-cylinder sleeve-valve aircraft engine ® 
an advanced stage of development is to give 2000 horse 
power on one shaft and to weigh 1.8 pound per hors 
power. 

If air charge is forced into the cylinder with super 
atmospheric pressure, the amount of charge can exceed 
displacement volume. This supercharging is becoming 
popular with 4-stroke-cycle diesel engines, the main ob- 
jective being to increase power output at sea level. 

At present, engine cooling puts a practical limit to the 
supercharging of the diesel engine because more heat has 
to be taken care of to prevent overheating. Sticking of 
piston rings, burning of pistons, cylinder heads, and ek 
haust valves frequently give trouble in highly super 
charged engines. Complete solution of these problems 
a time-taking process, but progress is being made. Porous 
chromium-plated cylinders and piston rings, oil-cooled 
pistons, sodium-cooled valves, directed high-speed water 
cooling, and compounded lubricating oils are 4 few Ie 
cent developments in this direction —From a paper 
P. H. Schweitzer, Pennsylvania State College, pres 
at an S.A.E. section meeting in Philadelphia. 
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Waldes Truarc presents a significant 
advance in retaining rings. 

It spreads or contracts without dis- 
tortion; always retaining its perfectly 
fitting circular contour. 


For thrust-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers... it 
reduces dimension and weight...saves 
material...cuts manufacturing time... 
simplifies assembly and dis-assembly. 


On request, we will gladly furnish 
samples and full data for your tests. 


WALDES KOH -I IND CITY, N. Y. 


Canadian Representatives: Prenco Progressive and Engineering Corp., Ltd., 72-74 Stafford St., Toronto 
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New PARTS AND MATERIA 


Post-Forming Laminated Plastic 


NEWLY DEVEL- 
OPED post-forming 
material known as 
Grade 906 is being 
supplied by the Pan- 
elyte division of St. 
Regis Paper Co., 230 
Park avenue, New 
York 17, as a fully 
cured, laminated ther- 
mosetting sheet. It 
can be stamped, bent 
and drawn in a process similar to that used in metal 
stamping. The molds used in this process are of Kirksite, 
cast phenolic, laminated phenolic, or wood. Working 
of the sheet is accomplished by heating it to temperatures 
higher than those originally used in its manufacture. It 
is not necessary to use hot molds, but merely to heat the 
material, mold it, and leave it for a short period in the 
mold for partial cooling. From this grade durable lami- 
nated phenolic parts having compound curvatures and 
fairly sharp bends can be made. Bends having inside 
radius of the thickness of the material are practical. High 
pressures are not required. Small air cylinders are suit- 
able, and in some cases even hand presses will suffice. 





Hydroelectric Power Unit 


WEIGHING ONLY 8 pounds, the new hydroelectric 
power package of Pesco Products Co., 11610 Euclid av- 
enue, Cleveland 6, combines a reservoir, an electrically 
driven pump, a pressure relief valve and a pressure switch. 





By the use of this system, the number of units in a plane’s 
hydraulic control system is reduced to three. Long lines 
for the transmission of hydraulic power are eliminated 
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because the power unit may be installed close to the hy. 
draulic cylinder. The systems are being designed fo 
operation at 3000 pounds per square inch. Tests of the 
new gear-type hydraulic pump for aircraft have shown 
volumetric efficiencies above 90 per cent and torque 
efficiencies above 70 per cent, with the added advantage 
of satisfactory operation at temperatures ranging from 
—85 to 160 degrees Fahr. Hydraulic loading of the 
pump’s floating bushings is said to be responsible for the 
improved performance. 


Electronic Relay Amplifies Current 


TO INCREASE the ap- 
plication range of many 
control devices, General 
Electric Co., Industrial 
Control division, Schenec- 
tady, N. Y., has intro- 
duced its electronic relay 
which amplifies limited 
current transmitted by 
delicate control contacts 
or high resistance circuits. 
Operated by any material 
having a_ resistance of 
from 0 to 500,000 ohms, 
or greater if necessary, the 
new relay is suitable for controlling liquid levels in tanks 
and boilers, sorting metallic parts by size, detecting brok- 
en. threads in textile machines, and as a limit switch re 
quiring extremely light pressure to operate. Small and 
light in weight, the relay consists of a standard type ele 
tronic tube, a supply transformer, and an electromagnetic 
relay—all mounted in a totally enclosed, weather-resistant 
enclosure. In operation the electromagnetic relay is kept 
energized as long as the controls connected to the input 
grid circuit of the electronic tube remain open. As the 
contacts close, the relay is de-energized. A built-in time 
delay feature prevents chattering when the contacts ® 
the input circuit are closed momentarily. A contact a 
rangement on the electromagnetic relay permits the de- 
vice to be used either to make or break a load circuit 
when the actuating contacts connected to the input a 
cuit on the electronic relay are closed. 












Bar 


Sensitive Multipole Relays 


| MPROVEMENT IN the design of its sensitive type # 
multipole relays has been made by G-M Laboratories 7 
4300 North Knox avenue, Chicago 41. The top om 

structure has been redesigned on the 3, 4 and 5-pole 1 
1944 
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SQUEEZE PLAY FOR 


SCRAP 


-..in which VIM 


goes 


to bat! 


This is a heavy duty, triple compression 
hydraulic baler, which makes little 
bundles out of big pieces of metal scrap. 


The hydraulic medium operating the 
three rams is sealed by VIM Leather 
Packings. These packings are great favor- 
ites because huge underground installa- 
tions such as this need less attention 
when packed with long-life VIM Leather. 


Photo Galland-Henning Co. 
. 
Engineers like the design service ren- 


dered by our Leather technical men. If 
you are designing a hydraulic mechan- 
ism, Houghton stands ready to help in 
planning the packing installation. Call 
in the Houghton Man, or write — 


E. FK. HOUGHTON & Co. 
PHILADELPHIA 


SAN FRANCISCO DETROIT 


CHICAGO 


6 ro UEIME (other Reh 
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lays. Formerly all coil and blade contact terminals were 
located on an overhanging bakelite bracket. The relay 
with the new top contact structure is shown at the right 
in the accompanying illustration. It is recommended es- 
pecially for applications where space is limited, where 
heavy contact loads are to be handled, where vibration 
or shock is encountered, and particularly where the power 
input to the coil is limited. The two-coil design is an im- 
portant factor. Magnetizing force losses at the armature 
hinge are completely eliminated, and a greater number of 
wire turns for a given resistance are permitted, resulting 
in more ampere turns and correspondingly a greater op- 
erating force for a given power output. Rigid framework 
provides immunity to effects of high acceleration, severe 





vibration or shock, and the semibalanced armature pro- 
vides vibration resistance within limited space. The box- 
shaped support for the stationary contacts affords protec- 
tion against mechanical damage and dirt. Contacts op- 
erate with a wiping action, insuring positive electrical 
contact. Depending upon’ available power and on coil 
and circuit characteristics, contact capacity ranges up to 
10 amperes continuous at 30 volts direct-current on in- 
ductive (motor) circuits based on operation at 53,000 
feet altitude. Ambient temperatures range from —40 to 
90 degrees Cent. Weight is 4% to 6% ounces, depend- 
ing on the number of poles. Coils are both varnish and 
vacuum-wax impregnated, and all metal parts are either 
noncorroding or are heavily plated. The relays will with- 
stand severe humidity tests as well as the Army-Navy 
200-hour salt-spray test (Spec. AN-QQ-91). 


Solderless System for Connections 


IDEVELOPED BY Aircraft-Marine Products Inc., 15910 
North Fourth street, Harrisburg, Pa., solderless connectors 
facilitate the assembly of single and multiple-wire systems. 
These solderless knife-disconnect splicing units incorporate 





the company’s basic design of splicing terminal in which 
identical ends are put into 4-point electrical connection by 
knife-wiping action. The connection is maintained un- 
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til taken apart. This design has been adapted to “T-Link” 
“Y-Link”, “H-Link” and “Cross-Link” applications, and tp 
stud tabs, jumpers and small electrical assemblies such 
as switches, relays, etc. Other applications are being 
designed to specifications. The manufacturer’s hand, foot 
and power installation tools are precision-engineered to 
make quick, perfect crimps of terminals to wires, Tey. 
minals are fully-annealed, hot-electrotinned copper, The 
Diamond Grip insulation support type terminal js ayaj). 
able in wire sizes 22 to 10, and the Standard Type B jg 
wire sizes 22 to 8. 





Coated Aluminum-Bronze Electrode 


For PRODUCING welding deposits of high strength 
and ductility combined with resistance to corrosion, the 
Wilson Welder & Metals Co., 60 East Forty-second street, 
New York 17, has announced the availability of a new 
coated aluminum-bronze electrode; the No. 200. It is a | 
| 
| 





shielded arc electrode and can be used also as a filler rod 
in carbon arc welding. The rod has a universal applica. 
tion in the welding of most bronzes, malleable and cast 
iron or steel. Other specific applications for which it is 
especially suited are welding manganese bronze confom- 
ing to Federal Specifications QQ-B-726b, or Navy Speci- 
fications 49-B-3e for marine propellers and other parts 
where great strength, ductility and corrosion resistance 
are required. The electrode can be used also for weld- 
ing dissimilar metals, such as cast iron to brass, steel to 
malleable iron, or joining of any two metals which are 
weldable with aluminum-bronze. Sizes in which it és 
available are from ¥% to 3/16-inch in 14-inch lengths, and 
%-inch in 18-inch lengths. Sizes from 5/16 to %-inch in 
18-inch lengths can be obtained on special order: 


Motor-Driven Control Improved 





AANNOUNCED BY Reynolds 
Electric Co., 2650 West Con- 
gress street, Chicago, the motor- 
driven control consists of a series 
of four motor-driven revolving 
cams, made of insulating mate- 
rial. Each cam has an accom- 
panying contact finger with silver 
tip, operating on the make and 
break principle. Shape of the 
cam and the speed at which it re- 
volves determines the period each electric circuit remal™ 
open or closed. It is precise and positive in action, 
quiet in operation. By varying the size of contacts 
the speed of operation, timing and action can be changed. 
The control is designed for 110-volt 60-cycle current only. 
Size is 7 x 8 x 3% inches, and weight is 10 pounds. 





Direct-Current Series Motor 


PRIMARILY designed to operate blowers for cooling 
purposes in aircraft equipment, a direct-current - 
motor is now being produced by Alliance Mfg. Co.» 
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A 95-FOOT “STRETCH” is available through this Hi-Reach Platform Telescoper, product of the 
Economy Engineering Company, used for plane and hangar maintenance by our Army Air 
Forces. Torrington Type DC Needle Bearings were supplied for the twenty-two hoist mechanism 
sprocket shafts. These bearings were selected because of their compact design features coupled 
with extremely high capacity, permitting light but strong construction in the telescoping mechanism. 





THIS PORTABLE HYDRAULIC HOIST, manu- 
factured by Federal Aircraft Works 
primarily for aircraft engines, handles 
other heavy parts with equal facility, 
Cross-section shows installation of 
Torrington Tvpe NCS Needle Bearing 
in the hydraulic ram sprocket, where it 
is subject to extremely heavy loads. Its 
low coefficient of friction is an impor- 
tant factor in contributing to smooth, 
anti-friction operation. 


tee 





TORRINGTON-BANTAM ENGINEERS, with long ex- 























THE DRY CLEANING BUSINESS 
is at an all-time peak 
and equipment is being 
subjected to severe per- 
formance tests. Cross- 
section shows the appli- 
cation of Torrington 
NCS Needle Bearings in 


the pedestal assembly of a dry cleaning unit 
manufactured by Columbia Appliance Cor- 
poration. Now operating almost continuously 
day after day, these compact anti-friction 
bearings are demonstrating the advantages of 
their high capacity and Jong service life under 
heavy load conditions. 





CAM FOLLOWERS have proven to be an interesting 
application of Torrington Type RC Needle 
Bearings in the wire manufacturing machinery 
of New England Butt Company. They are 
used to impart a “wobble” motion to the 
loose fitting ring on the drum of the capstan, 
the ring guiding the wire so that it “lays” 
correctly on the drum which revolves at a 
maximum speed of 125 feet per minute. The 
high capacity and elimination of stress con- 
centrations of these heavy duty Type RC 
Torrington Needle Bearings make them ideal 
for this purpose. 





Perience in the design and manufacture of 
anti-friction heninns of every major type— 
d roller, straight roller, needle and ball 

~ are In an unusual position to give expert 
assistance in the design and selection of the 
= bearings for any given application. 
or assistance with today’s or tomorrow's 
problems, TURN TO TORRINGTON. 








STRAIGHT ROLLER - TAPERED ROLLER . NEEDLE . BALL 


BANTAM BEARINGS DIVISION 
INDIANA 


THE TORRINGTON COMPANY -> 
SOUTH BEND 21, 
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ance, O. The unit operates on 28 volts direct current 
source at .75 amperes delivering a full 1/80 horsepower 
at 8000 revolutions per minute. Of the latest approved 
aircraft design, it is light in weight and has high efficiency 
consistent with sturdy, totally enclosed, ball bearing con- 
struction. Overall measurements, less the %4-inch diam- 





eter shaft extension, are 3 inches in length and 1% inches 
in diameter. It weighs 17’ ounces. Low temperature 
rise permits operation under high ambient temperatures. 
The basic design of the motor can readily be modified to 
meet other volume applications with either shunt or series 
winding for desired voltage, current drain and _ horse- 
power output to 1/50 consistent with speed and duty 
cycle. 


Bimetallic Overload Relay 


FRECENTLY ANNOUNCED by the Industrial Controller 
division, Square D Co., 4041 North Richards street, Mil- 
waukee 12, the new bimetallic overload relay provides an 
easy and positive method of changing from automatic to 
hand reset. An unusual feature of the relay is a simple 
means of adjusting the tripping point from 85 to 115 per 
cent of nominal rating. Changes can be made in settings 


to take care of variations in ambient temperature or load 
conditions at the motor. Since intermediate points can 
be obtained, overload protection is not limited to the usual 
selection of heater sizes. Known as Type AR relays they 
are designed for separate or front mounting on Size O 
and I starters; and are needed whenever starters are 
mounted in remote or inaccessible locations. The relays 
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are suited particularly for use in built-in machine tog 
controls because they eliminate the need for external pp. 
set mechanisms. 


New Basic Resin Developed 


KNOWN AS DURALON, a new basic resin developed 
by The United States Stoneware Co., Akron, O., is chap 
acterized by its virtually zero. water absorption, its inggly. 
bility (after inactivation) in any solvent, its high electrical 
resistivity, its stability in storage, and its ease of work 
ability. Made from waste agricultural products such. as 
oat hulls and corn cobs, it belongs to the group of syp- 
thetic materials known as the furanes. In its pure form, 
the resin is a heavy, viscous liquid, dark maroon in color, 
and on incorporation of catalysts and application of mild 
heat, it reverts to an extremely hard, dense, black sub 
stance. Varying physical, chemical and electrical prop 
erties can be developed in the base resin by incorpon- 
tion of the usual fillers and lubricants. In certain stages 
Duralon can be machined readily. While preliminay 
studies indicate that the material can be molded, its im 
mediate importance is as an impregnant, as a laminating 
and bonding agent, or as a protective coating material 
Solutions may be applied as coatings by any of the com 
ventional processes, or may be used for impregnation of 
porous materials such as stone, cement, plywood, asbestos, 
glass fibers, or other fibrous materials, or as a bonding 
agent for abrasive compounds, powdered metals, etc., o& 
for adhesive bonding of fibrous materials to each other, 
Prior to application of heat, the coatings are soft and flex 
ible, but as heat is applied they remain thermoplastic 
up to a point at which they become increasingly therme 
setting, depending upon type and extent of activation. 
Other resins, shortly to be made available, are completely 
nonthermosetting and have interesting plasticizing, wet 
ting and tackifying properties over wide temperature 
ranges. 


Compressed Air Purifier 


IMMIAKING POSSIBLE purification of compressed ait 
engineered to any volume or pressure, the new unit al- 
nounced by the purifying division of Bird-White Co, 
3119 West Lake street, Chicago, eliminates the condition 
which exists in compressed air systems—that of moisture, 
scale and oil being passed along to the point of discharge. 
Utilizing the principle of centrifugal force, the unit traps 
moisture, oil and scale, and only purified air is passed 
along through the compressed air system to the discharge 
point. The air entering the Pur-O-fier from the intake 
pipe rotates a high-speed, positive, noncushioning, pe 
fectly balanced rotor which is sensitive to velocity. The 
rotor beats the atomized moisture and vaporized oil into 
larger particles which are driven outward and downw 

by a shroud. As they are cooled the entrainments a 
drained by gravity into a reservoir designed for manual 
operation. Units with automatic draining are provi 

also if desired. Openings at top of the shroud discharge 
purified air. The design of the baffles is based on the 
principle of aerodynamics and precludes the possibility 
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If It’s Hard To Get At 


EASIER, FASTER ASSEMBLIES ... greater holding 
power... convenient disassembly ...are the reasons 
why Bristo Multiple-Spline Socket Set Screws are being 
used in tremendous quantities now that it is so important 
to specify the best. To accommodate greatly enlarged 
demand, manufacturing facilities have again been in- 


creased — this time by 25% — and further expansion is 
being planned. 


WHY 


“BRISTO” 


MEANS 


“TIGHTER” 


Bristo: No expand- 
ing pressure; the 
key pulls the screw 
around. 


e* 


*# eee 


THE TIGHTEST-SETTING 
SMALL SCREW ON THE MARKET 


When the fastening point is awkwardly located 
or so small that it’s hard to get at .. . or where 
vibration will be encountered . . . plan on using 
Bristo Screws. 

The unique multiple spline design gears the 
screw to the key — for convenience in handling 

. and to utilize greater wrenching force with- 
out damage. The Bristo screw can be turned far 
beyond the point where an ordinary screw would 
burst or at least round out. Sizes as small as No. 
4 wire can be set to withstand real vibration. Yet 
if adjustments need to be made, a flick of the key 
will loosen the screw. 

Specified by leading aircraft and communica- 
tions equipment manufacturers; ideal for elec- 
trical appliances, cameras, motor assemblies, 


instruments, etc. See other applications listed in 
THOMAS’ REGISTER. 


eo es 
BRISTO.". SCREWS -< 


(ACE 


Cay 


GEARED TO THE KEY — FOR FASTER, EASIER, TIGHTER SETTING 
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of capillary action resulting from high velocity. Two 
models are available: Model A-2 which has a 2-inch 
turbo-rotor and can accommodate volumes from 10 to 35 
cubic feet; and Model A-4 which has a 4-inch turbo-rotor, 
accommodating volumes from 35 to 100 cubic feet. For 
volumes above this range, multiple units are recom- 
mended. 


Pilot Light Assemblies 


DESIGNED TO AID 
in the control of multi- 
ple coordinated circuits, 
the new “Trio-Light” 
pilot light assembly of 
Dial Light Co. of Amer- 
ica Inc., 900 Broadway, 
New York 8, is obtain- 
able in any size bank, in 
multiples of three pilot 
lights to each “Trio- 
Light”. If an installa- 
tion has twelve circuits, 
a bank of four “Trio- 
Lights” will be required. 
The light features color- 
coded fat lenses with 
etched numbers, letters 
or words. Half-round lenses may be used. Choice of 
colors includes red, green, amber, blue, yellow, opal, white 
and clear. Silver-plated terminals insure perfect contact 
under severe stress. Lamp sockets accommodate bayonet 
base lamps which are easily removable from front of panel. 


Solderless Tube-Cap Terminals 


IMI ANUFACTURED by Aircraft-Marine Products Inc., 
15910 North Fourth street, Harrisburg, Pa., these recently 
announced solderless tube-cap terminals are designed for 
adaptation to heavy load, high-temperature operation on 


power tubes, and are easily applied in confined areas 


encountered in electronic tube applications. “Fhe term ~ 


nals are not affected by high tube temperatures. Cap 
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and leads are made in various metals for operation in any 
range of temperature. Corrosion resistance is obtains 
by electrotinning the caps and leads. The Diamond Bip 
tube-cap units are for insulated wire, while the St 

Type “B” units may be used on either insulated or 

insulated wire. Each type of tube-cap terminal i § 
nished individually or as an integral part of a complete 
lead built to customers’ specifications. If it is desired 
to make up lead assemblies, hand, foot or power took 
can be supplied. : 


Electric Contact Heating Units 


NEW TYPE OF heating units announced by H. && 
Mfg. Co. Inc., 86-100 Leroy avenue, Buffalo 14, N, Y, 
are serving a wide range of uses, principal among then 
being the heating of the bolt or firing mechanism @ 
machine guns, the hydraulic actuating mechanisms 
airplanes in the stratosphere, and storage batteries in army 
tanks in below-zero theaters of war. It is expected thit 
they will be adapted to a multitude of peacetime ugg 
as they can be made in nearly any size, contour and cape 
city, and have the advantages of light weight, low wat 
tage, and of being safe in the presence of explosive vapon, 


The units can operate without deterioration of the heating 
element, withstand vibration and maintain temperatures 
within close limits. Despite low-current consumption 
which ranges from 35 to 400 watts in the various sizes 
and shapes of units thus far developed, thermal losses are 
well controlled and heat transfer accomplished so that 2 
unit weighing a few ounces will raise the temperature 
of 30-odd pounds of steel 90 degrees above sub-zero & 
ternal temperatures. The face of the heating plate’ 
held in compressive, resilient contact against surface 
through which heat is to be transferred. The units a 
“sprung” onto the object, requiring no nuts, bolts or 
other attachments. While they can be removed, their 
“grip” withstands severe vibration. 


Electrode for Welding Aluminum 


To BE USED in welding aluminum sheet and castings* 
new rod known as EutecTrode 2100 has been announced 
by Eutectic Welding Alloys Co., 40 Worth street, New 
York. This opens a new field for arc welding—the ; 
vage and reclamation of aluminum castings—since it 5 
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Now is the time to think 
about Molybdenum... 


With both molybdenum and tungsten again avail- 
able for use in high speed steel, consideration of 
their comparative performance is timely. 

Before the war, a careful recording of com- 
parative tests converted many users and tool 
makers to molybdenum high speed steel. During 
the tungsten shortage, when use of a high per- 
centage of molybdenum types became mandatory, 
most users could not watch the performance of 
their tools carefully enough to draw conclusions 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 
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on their respective merits. 

Reports from large tool producers and users 
confirm that molybdenum high speed steels, when 
properly heat treated, perform at least as well 
under different kinds of shop conditions as the 
tungsten types which they replace. 

Given equal performance on any particular type 
of work, an investigation of the saving in machin- 
ing cost effected by molybdenum steels will prove 
well worth while. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUMe “CALCIUM MOLYBDATE” 





possible with the new electrode to add metal without com- 
pletely preheating the casting and particularly without 
danger of overheating the metal adjacent to the weld. 
The operation is very rapid. In addition, the new elec- 
trode can be used in the joining of aluminum sheet. The 
high rate of fusion of this rod. produces a smooth, strong, 
homogeneous fillet with speed, avoiding distortion and 
stresses. Leakproof joints are obtained which are ma- 
chinable and show high tensile strength comparable to 
the parent metal. The rod is shielded with a special 
coating, permitting its application without preheating. 
It insures an even, rapid flow of metal, and slag can be 
removed by wire brushing the weld. The No. 2100 rod 
is a high-aluminum and low-silicon composition which 
alloys itself to practically every type of aluminum. It 
is available in 1/8, 5/32 and 3/16-inch sizes, with a long 
blue tip. 


Small Telephone Type Relay 


LATEST ADDI- 
TION to the line 
of telephone type re- 
lays produced by Al- 
lied Control Co. Inc., 
2 East End avenue, 
New York 21, is a 
new. small type de- 
veloped for maximum 
magnetic _ efficiency 
with resultant sensi- 
tive operation at min- 
imum power input. 
Specifically designed for high-frequency use, incorporat- 
ing Mycalex insulation, the relay can also be supplied 
with Bakelite insulation for standard switching service. 
Coil is cellulose-acetate-sealed for resistance to humidity, 
meeting all standard salt-spray specifications. It will 
withstand shock and vibration to 10g. While the con- 
tacts normally are of palladium for maximum sensitivity, 
fine silver or special alloy contacts can be obtained on re- 
quest. Double pile-ups of contacts can also be supplied. 
Weight and dimensions, less contact pile-ups, are 1% 
ounces and 1 7/16 x 15/16 x 1 1/16 inches. Special 
tapped studs brazed to the frame permit easy mounting 
and prevent short circuiting of the coil. 


Electronic Drives for D-C Mofors 


ANNOUNCED BY Weltronic Co., 20735 Grand River, 
Detroit 19, is a line of adjustable speed, electronic motor 
drives providing direct-current motor performance from 
alternating-current power without requiring special mo- 
tors. Electronic rectifier tubes are used to convert alter- 
nating to direct current, supplying separate power to the 
direct-current motor armature and field circuits. Each 
circuit is individually controlled through other electronic 
tubes to provide speed adjustment and current regulation. 
The method used to control armature current prevents 
excessive current ripples. Full field strength of motor and 
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limited armature current is utilized in starting in onde 
to obtain maximum torque without causing excess, 
power line surges and consequent interference. Con. 
plete stepless control is obtained by setting a dial, a 








justable before or after motor is in operation. Capacities 
are from % to 3 horsepower single phase, and 5 to 1) 
horsepower three phase as standard, while other sizes o 
special designs for specific requirements may be supplied, 
Standard voltages are 220/440 at 60 cycles; 550 volt and 
25 or 50-cycle units can also be supplied. 


Bronze Die-Cast Links 


MMIETHOD OF casting conveyor chain links of Alb 
metal has been perfected by Bronze Die Casting Go, 
Franklin street at Ohio river, Pittsburgh 12. This bronze 
is resistant to sulphuric and other acids and alkalies. 
Conveyor chain links of any design may be cast with 
clean precision and sharpness, practically eliminating 
machining. The link shown in the chain illustrated is 
of new design and eliminates a connecting link which 
reduces wear and consequent stretch. However, any 
type of link required in conveyor chains can be furnished. 


Infrared Heating Coil 


QRIGINALLY de- 
signed for printing 
and textile machines, 
the infrared heating 
coil of The J. E. 
Doyle Co., 1224 West 
Sixth street, Cleve- 
land, is finding new 
applications in other 
fields, especially on 
moving parts of ma- 
chinery. The coil is 
constructed to with- 
stand vibration and 
shock. Its cores are 
porcelain with 
grooves finished to take 60 turns of No. 2 
mium wire. Patented windings at the en 


3 nickel chro 
ds keep wite 
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JCOMPLEXITY! 


—59% LESS LABOR REQUIRED THRU THE USE OF 
3 ZINC ALLOY DIE CASTINGS IN THIS DRILL 


Zinc alloy die castings are solving many of today’s Economy of production is only one of the reasons why 
labor shortage problems. For example, by redesigning _ die castings of zinc alloy are the most widely used under 
this electric drill to utilize 3 zinc alloy die castings,a | normal conditions. Every die casting company is 
saving of 59% in machining labor was effected over the equipped to make zinc alloy die castings, and will be glad 
former material and method of manufacture. In dollars _ to tell you about their many physical advantages— or 
and cents, the overall cost of these 3 parts was reduced = write to The New Jersey Zinc Company, 160 Front 
46%—a major contribution in producing the lowest Street, New York 7, New York. 
priced quality ,” electric drill now on the market. 

Complexity of design presents the opportunity for 


these labor and cost savings. Consider, for instance, that 

the assembly elements are now integrally cast in the AP 

one-piece combined. motor housing and handle (fore- 

ground). Imagine the number of operations which 

would be required to turn out the equivalent of this 3 

part by any other method of production! FOR DIE CASTING ALLOYS 


& ae 
ae * 


The Research was done, the Alloys were eavalianedi and most Die Castings are specified wit 


HORSE HEAD SPECIAL (nici avairy) ZU! 
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in position, preventing it from slipping off the core. Re- Minn. Various combinations of alternating-current volt. 
inforced connecting ears reduce heat and furnish the ages and frequencies are available, such as either 400 
resiliency needed to cushion vibration and shock. Lugs or 800 cycles. Motor winding may be tapped to deliver 
or connecting posts are furnished in a variety of lengths 
and terminal styles for various purposes. Any required 
degree of heat may be obtained by the use of multiple 
coils. 


Compensated Time-Delay Switch 


CONSTRUCTED FOR hard wear, the ambient. com- 
pensated time-delay switch developed by George Ulanet 
Co., 88 East Kinney street, Newark 5, N. J., has a con- 
tact capacity of 1500 watts, 115/230 volts alternating 
current. Heater windings are wound for 6 to 230 volts. 





60 or 120 cycles at either 1800 or 3600’ revolutions per 
minute. Voltages are from 60 volts on the tapped wind 
ing to 250 on the 800 cycle winding. Capacities of the 
unit are up to 1000 watts. Motor can be wound for 
direct-current voltages 110 to 220 volts direct-current 
input. This can also be furnished at three phase at 
slightly lower capacities. 


Photo Copying Machine 





FP OR REPRODUCING one or more copies of any hand- 
written, typewritten, mimeograph, blueprint, photograph, 
rotogravure or printed originals or copies, the photo 
record machine of Photo Record Corp., 112 Liberty street, 
New York 6, is available in various models to handle 
different sizes and amounts of copy and reproduction 


The switch has heavy-duty electrolytic silver contacts 
and is available normally open or normally closed. Over- 
all dimensions are 2% x % x % inches; weight, %4-ounce. 





Fitting for Flexible Metal Hose 


TO ITS LINE of detachable type fittings for flexible 
metal hose, The Seamlex Co. Inc., 27-27 Jackson avenue, 
Long Island City, N. Y., has added a %-inch inside 








diameter fitting. The fitting consists of only three parts 
and provides triple safety against leakage. This is due 
to the metal-to-metal seat, the concentric guide which work. The No. 1518 B.P. pressure type printer is de 


Ge SS 


maintains the tube in correct central alignment, and the signed for volume work, to handle copies and origin 
automatic stop which prevents stripping the thread and 15 x 18 inches and smaller. Its plate glass copy aret, 
damaging the tube. firm pressure top and separate negative and positive ligt 


circuits speed operation and produce clear, sharp prints. 


i A translucent glass diffuses proper light. No dark room 
High-Frequency Motor-Generator is necessary. The model is 21% inches deep and 15 inches 


high, weighing 45 pounds. Type No. 1518 A.P. printer 





SHOWN IN THE accompanying illustration is a model has the same dimensions but weighs 47 pounds. pes 
from a new line of high-frequency motor-generators which handles the same sized copies and originals. In * a 
has been announced by Kato Engineering Co., Mankato, it has a built-in synchronous motor automatic , 
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Undamaged after / years service 


THIS PRESS for molding fiber sheets 
presented an unusually difficult 
problem in supplying steam to a 
multiplicity of moving parts. 

Today, after seven years of heavy 
production without steam line fail- 
ure, this manufacturer congratulates 
himself on having followed the ad- 
vice of our Technical Department 
before setting up this press. 


American Seamless Flexible Metal 
Tubing was selected for the steam 
lines. To meet the problem of friction 
or abrasion, the Seamless Tubing was 
encased in flexible, wear resistant 
American Interlocked Bronze Hose. 
Couplings are of brass, threaded for 
iron pipe connections. 

If you have a problem involving 
the conveying of steam, air, water, 


oil or fuel, loading or discharging 
any material that will flow through 


a pipe, connecting moving parts or 


misaligned parts, isolating vibra- 
tion or shielding electric wiring 
where the line must be flexible or re- 
sistant to abrasion, perhaps our Tech- 
nical Department can be of assistance 
to you. Complete descriptive litera- 
ture is available on request. 44196 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY * General Offices: Waterbury 88, Conn. 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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Men of Machines 


AS THE NEW chief engineer of McCulloch Engineering Corp., Eugene 
W. Wasielewski will direct engineering work in the further development 
and application of the company’s line of superchargers to diesel and gaso- 
line engines for land and marine uses. Mr. Wasielewski was graduated 
from the University of Michigan with a Master’s degree in engineering 
mechanics. After a few years of practical field work with turbines, blowers 
and internal combustion engines, he was attracted to the new and rapidly 
developing field of supercharging. When the war broke out, giving an im- 
petus to supercharging for high-altitude flying, Mr. Wasielewski already 
had behind him four years of work with the National Advisory Committee 
for Aeronautics on design of superchargers and their adaptation to air- 
plane engines. Since 1941, as supercharger project engineer for Ranger 
Aircraft Engines division and as executive engineer of the Stratos Corp., 
he has aided subsidiary companies of Fairchild Engine & Airplane Corp. 
to develop superchargers: 








FORMERLY ASSISTANT chief engineer, Ben Van Zee has been ap- 
pointed chief engineer of the Automotive division of Minneapolis Moline 
Power Implement Co. A native of Iowa, Mr. Van Zee received his early 
training in the farm machinery field in his father’s implement business. 
His interest continued and he was graduated from the Agricultural En- 
gineering school of Iowa State college. Desiring to specialize still fur- 
ther, he continued his studies at the college and in 1930 received his 
Master's Degree in agricultural engineering. During this time he served 
as a teacher for Mankato Teachers college and worked as a mechanical 
engineer for United Fruit Co. in Central America. This experience and 
work in Central America he obtained between his degrees at the Iowa 
State college. After receiving his degree he became associated with Min- 
neapolis Moline in the engineering department. While there he has been 
in charge at various times of the experimental laboratory, experimental 
field work, and also has spent some time as a transmission design engineer. 
In 1937 he was promoted to the position of assistant chief engineer, and was 
placed in direct charge of design of all tractors and tractor engines. 


gaia hac a 
SS SERRE 





WITH HIS EXTENSIVE background in radio engineering, Roger M. 
Daugherty is well qualified to carry out his new duties as director of en- 
gineering of the Detrola Radio division of International Detrola Corp. Mr. 
Daugherty received his training at the University of Cincinnati, College of 
Engineering, and held several positions with various companies engaged in 
‘the radio field. Since 1926 he has been a licensed amateur radio operator, 
and since 1931, a licensed commercial operator. Prior to becoming con- 
nected with the Detrola Corp. in 1941, Mr. Daugherty was associated 
with Crosley Corp. He spent five years in its engineering department and 
two years in general development and design engineering. He then was 
made assistant to chief engineer of the Auto Radio Division and in a year 
became assistant chief engineer. After a year in this position he was placed 
on a special assignment for one year. His last position with the Crosley 
organization was in connection with government radio engineering and 
contracts. He joined the Detrola Corp. in 1941 which was merged into 
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HARD KENNAMETAL PARTS 
like these 
FLIMINATE “WEAK” POINTS 
CAUSED WEAR 


ag SE 


L Pue., 
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Does your Product 
have its WEAK points? 














A heavy concentration of abrasive force on a small area usually 
results in a ‘‘weak’’ point that deteriorates fast, and has to be 
replaced more often than companion parts. That is, unless the 
weak point is reinforced with Kennametal—the unique ce- 
mented carbide composition that is up to 250 times as wear- 
resistant as steel! Kennametal is extremely hard (up to 80.6 
on the Rockwell C scale). It is unaffected by ordinary causes 
of corrosion, and practically impermeable to gases and liquids. 
It is dimensionally stable—(creep is negligible). Its use mini- 
mizes galling, for it has an extremely low coefficient of friction 
with steel and other metals. 


Kennametal can be employed to prolong precision life 
of almost any type of equipment. Two typical examples are 
illustrated above— Kennametal inserts in the vise of a mill- 
ing machine, and the table of an abrasive cut-off saw. There 
are scores of other profitable applications. For instance, 
Kennametal-tipped pawls multiply the life of pawl and ratchet 
assemblies used in office machines, printing presses, a variety 
of tools such as boring braces, ratchet drills, jacks, and cranks, 
and many other devices. 


Kennametal inserts can be easily incorporated into critical 
points of the product you manufacture. They are supplied .. . 
(1) accurately formed to desired shape, for brazing and finish 
grinding in your shop . . . (2) mounted on parts furnished by 
you, after which finishing is done either by you or by us... 
(3) embodied in complete parts produced by us. Write us about 
your wear-resistant problem We will show you how Kenna- 
metal can solve it 


METAL 


CEMENTED CARBIDES 


LATROBE, PA 
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the International Machine Tool Corp., under the name of 
International Detrola Corp. in 1943. In his new capacity 
as director of engineering, he is in charge of a large re- 
search and development program, with augmented techni- 
cal staffs, involving both a broad program of radio-elec- 
tronic war products and postwar radio-television and re- 


lated projects. 
+ 


C. Morcan RIFENBERGH, formerly design and develop- 
ment engineer for Westinghouse Electric & Mfg. Co., 
Lima, O., is now an independent research and develop- 
ment engineer. He will devote his efforts to aircraft in- 
struments and allied equipment, and will be located in 
Port Huron, Mich. 


ACCORDING TO a 
recent announcement 
of Sullivan Machinery 
Co., James A. Drain 
Jr. has been appointed 
vice president in charge 
of product engineer- 
ing, research and de- 
velopment for the com- 
pany. He had been 
assistant to the presi- 
dent of the company 
for three years. Upon 
graduating from the 
Massachusetts Institute 
of Technology in 1926, 
he became associated 
with the Sperry Gyroscope Co., and later the Sperry De- 
velopment Co., and still later Sperry Products Inc. He 
was connected with the Sperry organization for ten years, 
and much of this time was devoted to the development 
of the Sperry rail detector car. In 1937 Mr. Drain left 
Sperry and joined the Stefco Steel Co., where he became 
president. He remained in this position until accepting 
his new post as vice president in charge of engineering 
for the Sullivan Machinery Co. 





° 


GreorcE P. SEMPLE has recently been made designer 
for the Hydraulic Press Mfg. Co., Mount Gilead, O. 


o 


H. W. Wuirmore is the new chief engineer at Kold- 
Hold Mfg. Co., Lansing, Mich., succeeding R. E. Swarr. 
Mr. Whitmore previously had been associated with Auto- 
matic Products Co., Milwaukee. 


¢ 


ALEXANDER NorpEN, former executive vice president 
at L. A. Brach Mfg. Co., has become connected with 
product development activities at Aircraft-Marine Prod- 


ucts Inc., Harrisburg, Pa. 
. 


Ricuarp K. BLACKBURN has been appointed chief of 
radio engineering and research at Crystal Research Lab- 
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oratories, Hartford, Conn. Other appointments include 
those of NoRMAN CHALFIN as radio and X-ray engineer 
and Ricwarp B. Wo tcotr as chief mechanical enginge 


of the company. 
+ 


BENJAMIN J. Lazan, chief engineer, Sonntag Scientif, 
Corp., Greenwich, Conn., has received the 1943 Alfred 
Nobel prize for work on plastics and metals under the 


effects of vibration. 
ry 


WiLuuaM F. Piume™ has been appointed chief engineer 
of Philadelphia Gear Works. Roserr E. Ricwarps is as- 


sistant chief engineer. 
. 


F. O. Trump has been made chief engineer at Ozalid 
Products Div., General Aniline & Film Corp., Johnson 
City, N. Y. G. P. MitcHeE x is his assistant. 


+ 


CLARENCE C. HELMLE has been appointed plating 
equipment engineer-designer at Enthone Co., New Haven, 


Conn: 
2 


A. J. VoyTko replaces Tom HEATHER as design engi- 
neer at M. B. Austin Co., Northbrook, III. 


o 


Gaston F. Dusots, vice president of Monsanto Chem- 
ical Co., is the recipient of the Perkin Medal awarded by 
the Society of the Chemical Industry. 


o 


GLEN Davi Bac ey, head of the experimental engi- 
neering group at Union Carbide & Carbon Research Corp. 
Inc., New York, has been awarded the Jacob F. Schoell- 
kopf Medal for 1944 by the Western New York section, 


American Chemical Society. 


¢ 


Dr. V. N. Krivopox has become connected with the 
development and research division, International Nickel 
Co. Inc., New York. Dr. Krivobok until recently had 
been chief metallurgist, Lockheed Aircraft Corp., Burbank, 
Calif., and formerly was professor of metallurgy at Car 
negie Institute of Technology. From 1924 until 19, 
he also served as associate director of research, Allegheny 
Ludlum Steel Corp., Brackenridge, Pa. 


o 


Soren H. Mortensen has recently been awarded a 
honorary Doctor of Engineering degree by Illinois Inst- 
tute of Technology, Chicago, for “leadership i the 
development of alternating-current machinery”. Mr. Mor- 
tensen is chief electrical engineer at Allis-Chalmers Mig. 
Co., Milwaukee. 


o 


has 


C. S. Beatriz, formerly manager of engineering, 
been named vice president in charge of production rs 
engineering, Delta-Star Electric Co. S. C. KILLIAN, © 
velopment and research engineer, has been made ¢ 
1944 
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DO-121 is one of more than fifty seal- 
ing materials developed by Armstrong. 
For descriptions of these materials, see 
Sweet's File for Product Designers or 
write us for a copy of the free booklet, 
Gaskets, Packings, and Seals.” Arm- 
strong Cork Company, Industrial Divi- 
sion, 5106 Arch Street, Lancaster, Pa. 
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ARMSTRONG ’S 
GASKETS + SEALS - PACKINGS 
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Synthetic Rubbers * Cork-and-Synthetic-Rubber Compositions ®* 

Cork Compositions Cork-and-Rubber Compositions 

Fiber Sheet Packings e Rag Felt Papers « Natural Cork 
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engineer; while THor FJELLSTEDT has been named assis- 
tant chief engineer. Other appointments are: MANFRED 
STENE as electrical engineer and R. A. STERNAMAN, me- 


chanical engineer. 
e 


Witu1am Dewuirst has been promoted from design 
engineer to chief engineer at Haskell-Dawes Machines 
Co., Philadelphia. 


¢ 


L. E. Asker, previously chief engineer of the Toast- 
master division, McGraw Electric Co., is now chief design 
engineer in the development of electrical appliances for 
General Mills Inc., Minneapolis, Minn. A. Hype is vice 
president in charge of engineering at General Mills. 


¢ 


Dr. Ora STANLEY DUFFENDACK has been made direc- 
tor of research for North American Philips Co., Irvington, 
N. Y. Dr. Duffendack had formerly been professor of 
physics at the University of Michigan. 


° 


A. J. Scumupt is mechanical engineer at American Ma- 
chine & Foundry Co., Brooklyn, replacing design engineer 
L. FeRENCI who is no longer connected with the company. 


o 


G. N. Hanson, product engineer in the research lab- 
oratory of the Sperry Gyroscope Co., Garden City, N. Y., 
has been made director of product development. 


* 


Noet Urgunart, chief engineer of Control Instrument 
Co., Brooklyn, is now vice president of the company. 


¢ 


Roun H. Mayer, formerly associate radio engineer in 
the Navy radio and sound laboratory, Los Angeles, is en- 
gineer in charge of research at Turner Co., Cedar Rapids, 
Ia. 


« 


A. T. NEWELL has been advanced from his post of ex- 
ecutive vice president to president of Kenyon Instrument 
Co., Huntington Station, N. Y. 


o 


Cart, T. Doman, engineering head, has been mage first 
vice president of Aircooled Motors Corp., Syracuse, N. Y. 


¢ 


MicHaEL E. and Serce E. GiunarerF (brothers) have 
been appointed chief engineer and assistant engineering 
manager, respectively, at Sikorsky Aircraft division, Unit- 
ed Aircraft Corp., Bridgeport, Conn. 


¢ 
Kincpon Kerr is special project engineer at Douglas 
Aircraft Co., Santa Monica, Calif., while C. S. Grascow 


is the new assistant chief engineer of the mechanical sec- 
tion. J. R. GotpsTemn, previously head of the engineer- 
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ing laboratories, is in charge of the company’s new “ 
search laboratories. 
° 


A. Carr has taken the place of R. H. Frecx as chief 
engineer at Fada Radio & Electric Co., Long Island City 
N. Y. , 


¢ 


Frank G. Locan is now manager of development a 
Ward Leonard Electric Co., Mt. Vernon, N. Y. Mr. Logan 
formerly had. been chief development engineer. 


» 


D. E. ANDERSON has been promoted from development 
engineer to chief engineer of J-B-T Instruments Inc., New 


Haven, Conn. 
° 


A. A. GREEN, formerly with Vought Sikorsky division, 
United Aireraft Corp., has been made chief division ep- 
gineer in charge of product engineering in the Miami d- 
vision, Consolidated Vultee Aircraft Corp., Miami, Fla. 


. 


R. F. ANDLER has been advanced from chief engineer 
to general manager of Electrol Inc., Clifton, N. J. 


° 


W. E. Siasaucu will have postwar direction of devel- 
opment work, manufacture and distribution of vacuum 
cleaners in the electric appliance division, Westinghouse 
Electric & Mfg. Co., Mansfield, O. 


° 


NATHANIEL E. WarMAN is the new assistant to the 
chief engineer of Ryan Aeronautical Co., Lindbergh Field, 


San Diego, Calif. 
° 


H. K. STEINFELD has left Baldwin Locomotive Works 
to become assistant chief engineer at Brunner Mfg. Co, 
Utica, N. Y. 


¢ 


J. T. Ferry has become chief engineer in the tabulat 
ing machines division, Remington Rand Inc., Brooklyn, 
replacing Kart Braun. 

o 


Date Roeper, military truck design specialist, has been 
appointed chief engineer at the River Rouge, Mich. plant 
of Ford Motor Co. 


° 


Wiiu1aM G. ScHNEDER is now product development 
engineer of Nordberg Mfg. Co., Milwaukee. 


o 


W. S. James, chief engineer, Studebaker Corp. So 
Bend, Ind., has been elected president of the Society 
Automotive Engineers. 

+ 


Epwarp J. PartincTon has been moved to the Pacific 
division of Bendix Aviation Corp. in North Holl 
Calif., as development engineer. 
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the bore of the inner race fits directly 

THE PN TYPE NEEDLE BEARING, over the shaft or axis. 
Wie ereeee | FoR mcr If you are interested in either Needle 
teense RS GHERESTNS pe gone go Bearing equipped aircraft pulleys or in 
ae phe ans tae Type Torrington the application of the new PN Type 
AaEY EPPURORTONS aren tr Needle Bearing for other uses, our engi- 
’ rollers eliminates neering department will gladly provide 
The most recent addition to the types of pr more information. Further data on the 

ion to the types Oo concentration. . 
Torrington Needle Bearings currently Pr: Bhan a features and advantages of this and 
available is the PN Needle Bearing de- efficient lubrication other types of Torrington Needle Bear- 
signed for aircraft pulley applications. ings will be found in our Catalog No. 
Utilizing the Needle Bearing principle 109 available on request. Write for your 
copy today. 








ofa full complement of small diameter 
needle rollers, this new addition to the Pe 
Tortington line offers the same basic Bearing, as illustrated in the accom- 


advantages as the other types: high Paying x-section, suggests that it wil THE TORRINGTON COMPANY 
tadial load capacity, light weight, com- find many uses in applications other than —_Extablished1866 * Torrington, Conn. * South Bend 21, Ind. 
pact size, efficient lubrication, ease of aircraft pulleys where a compact, high —“ Makers of Needle Bearings and Needle Bearing Rollers" 


installation . capacity, low cost anti-friction unit can New York Boston — Philadelphia 
, and, of course, gives the pacity, Detroit Cleveland Seattle 


desired ease and “‘feel’’ of anti-friction be employed. It is installed bya simple San Francisco Chicago _Los Angeles 
Operation. press-fit into the outer housing and Toronto London, England 


ss 





Standard (Army and Navy Specifica- 
tion AN-FF-P-796) Aircraft Pulleys 
€quipped with the PN Type Torrington 
Needle Bearing are currently available. 


They offer plane builders another op- 
portunity to utilize the same advantages 
Which have made Torrington Needle 


Bearings so widely used by the in- 


ee et NEEDLE BEARINGS 


Other Applications Foreseen 
The sturdy construction and simplicity 











Of the design of the PN Type Needle 
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Enveloping Worm Drives 
(Concluded from Page 140) 


nance of the tools will prevent many difficulties in the 
cutting, and will reduce the usually unavoidable running- 
in of the drive after cutting. 

Drives with modified gear are started with a cutter 
head of the same kind. Fig. 11 shows a drive made by 
method 3 or 4, with about the same proportions as in 
Fig. 5. There is complete tooth contact on both sides 
over the full length of the worm, but only in the center 
plane. The actual tooth contact on this type of drive is 
superior to the previous one, resulting in higher power 
capacity for equal dimensions. 

According to method 3, a basic worm is cut into a tool- 
steel blank which has the same shape as the final worm 
except for the clearance at the bottom of the gear teeth. 
Flutes are cut into the threads of this worm and the teeth 
relieved under the cutting edges, leaving only .03 to .05- 
inch of “land” for keeping the true profile. This hob is 
then used for cutting the gear so that the correct 
shape of tooth is copied into the gear. The gear blank 
may be made to any profile radius between R,,, and Rp, 
minus the addendum of the tooth, Fig. 5. Since the pro- 
file radius of the gear, Rpg, is greater than the largest 
radius of the hob, the width of the spaces between the 
teeth will increase toward the sides of the gear. This 
condition is analogous to the increased space between 
the threads of a modified worm. If the proportions of 
the set exceed a certain range, edges between the teeth 
will remain after cutting, as shown at the upper right in 
Fig. 11. 


Cutters Cannot Be Resharpened 


Since both the worm and the gear hob are made by 
the same cutter head, the shape of the teeth on worm and 
gear will match perfectly, providing all tools are made 
and used with perfect accuracy. This, however, presents 
the great difficulty in the application of the method. A 
globoid hob differs from an ordinary gear hob, or from a 
cylindrical worm gear hob, in that every cutting tooth on 
the globoid hob has a different radius and a different 
position relative to the centerline. Since the radii of the 
teeth must be retained, it has so far not been considered 
possible to relieve the teeth of such hobs by backturning. 
Therefore, after the “land” under the cutting edges is re- 
moved by resharpening, the hob becomes useless. The 
heat treating of these hobs presents problems, too; so far 
no method for finish grinding of the teeth has been de- 
veloped, hence the heat treating must be done without 
warpage and surface decarburization. Such difficulties, 
together with similar ones on the cutter head, make this 
method too expensive for practical use. 

An important improvement in this respect was devel- 
oped under a patented method, according to which the 
cutting teeth in both cutter head and hob are made nar- 
rower than the finished grooves in the blanks of gear, 
worm or hob, and the final width is obtained by an ad- 
ditional rotary feed between cutter and blank during the 
cutting operations. In this way any further reduction of 
the cutter teeth due to regrinding can be compensated 
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by increasing this rotary feed. A worm manufactured by 
this method, which is utilized in the production of Cone 
drives, is shown in Fig. 12. It has, in principle, the 

of a basic worm. The outer portions of the threads, neg 
the maximum distance (base circle radius) from the 
center, are relieved to prevent interlocking with the gear 
teeth. 

Method 4 (corrected modified gear) uses the fact thy 
only the end teeth (at the end of the threads) of the 
globoid hob generate the full modification of the Bear 
teeth. If the inner teeth of a globoid hob are removed, 
and only the teeth with the largest radius (largest diy 
tance from the hob axis) are left, the hob will still cuty 
modified gear. A hob of this shape can easily be de 
signed with inserted teeth, which eliminates many of the 
problems mentioned in connection with full-length hobs, 
Use of this hob for modifying a basic gear represents : 
efficient method for manufacture of globoid drives, F 
13. $ 


















Finished by Lapping 


phi 


So far all globoid worm drives have been finished iy 
lapping or running-in of worm and gear in the position 
of final application. This means that a certain amount of 
profiling of the teeth is done by a generating process 
equal to a combination of the outlined methods. The 
greater the amount of material left after the cutting and 
removed by running-in, the closer the approach to the 
theoretically correct tooth form and the better the tooth 
contact and therefore the power capacity. With a well- 
designed and well-performed manufacturing setup, not 
more than .005-inch should be needed for running-in, and 
if the drive is designed for easy manufacturing from the 

start, incorporating hunting-tooth ratio and adjustable 
center distance between worm and gear, only lapping 
with thin oil (without abrasive) may be sufficient. | This 
is especially important for drives intended for continuous 
high-speed operation where the traces of abrasive always The 
remaining in the metal of the teeth would increase th ail 
wear in operation. On the other hand, in some cases 
manufacturers prefer to save on tool cost by leaving 4 see 
total of .03-inch for running-in, which is then done with ne 
sharp abrasive compound for 70 hours and more. 


Providing for Accurate Location 


For the accurate location of worm and gear, a basi § oy 
necessity for every globoid drive, provision must be made inte 
in the original design. All bearings should be the at § 5 
friction type and, if tapered roller bearings are used, <“ 
correct locations of worm and gear should be adjustable 
to remove end play. Both worm and gear should be ad- Get 
justable axiaily by shims. Adjustability of the cenlét f it's 
distance may seem difticult, but will prove highly at F in 
vantageous in some applications. you 

Up to the present, only a few manufacturers have de B deg 
veloped facilities for production of globoid geats, 
though the advantages of this type of drive are W" 
acknowledged. As previously mentioned, one reaso® © 
the difficulty of manufacture. Another is the difficult = 
ordination of design and manufacture, since most g100U5) 
drives now in use are made by specialized manufactut . 
who do not originate the design of the whole machine. 
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Te Monitor 
THERMALOAD V 


Solenoid Motor Starter 


The BIG difference between the Thermaload V and ordinary 
motor starters lies in Monitor’s exclusive Compensated Over- 
bad Relay. This unique relay—not found on other motor 
starters—eliminates the hazards of unjustified shutdowns in 
hot locations, guarantees protection against overload in cold 
locations. Obviously, this means that your motors are con- 
stantly guarded against damage . . . that your production 
schedules can be maintained without unnecessary interference. 


Other important advantages of the Thermaload V are (1) 
interchangeable coils for different voltages (2) double break 
iilver-to-silver contacts (3) tamper-proof reset button (4) 
accessibility of parts for easy maintenance (5) built-in quality. 


Get the facts on Monitor’s Thermaload V now! Remember, 
its the product of a company with over 50 years’ experience 
i the manufacture and design of quality motor controls. See 
your nearest Monitor field engineer—or write direct for 
descriptive Catalog 6300. 


‘Man, here’s a REAL Motor Starter! 


+%@ It’s got an overload relay that’s 


s 
Compensated 


compensated Overload 


* surrounded 
! through which 
When motor 


WE CAN SUPPLY YOU 


with the Thermaload V under existing priority regu- 
lations from our present stock. Available for motor 
ratings up to 3 H.P., 110 Volts, A.C. and up to 7.5 H.P., 
550 Volts, A.C. Furnished also in combination units. . . 
choice of general purpcse, dust-tight or water-tight 
enclosure. Mounting suitable for front-of-board or 


M Onitor 


The Monitor Controller Company 


GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 
CA 
NADIAN AFFILIATE © CANADIAN CONTROLLERS LTD. © TORONTO, ONTARIO, CANADA 
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ASSETS to a BOOKCASE 


Twentieth Century Engineering 


By C. H. S. Tupholme, published by Philosophical 
Library, New York; 201 pages, 5% by 8% inches, 
clothbound; available through Macuwwe Desicn, 
$3.00 postpaid. 


One of the seemingly unfortunate aspects. of current 
engineering procedure is the confined scope of the indi- 
vidual’s knowledge due to specialization. There are 
times when many of us feel that we would like to know 
a great deal more about the intricacies behind phases of 
engineering outside our immediate sphere. Since there 
simply isn’t time for any man to become expert in all 
things, it is necessary to strike a compromise and be satis- 


fied with an intimate understanding of our own work plus: 


only a rather general knowledge of the other branches 
of engineering. 

Most likely the key to what such general knowledge 
should consist of may be found in the relationship which 
exists between all phases of engineering. Some are allied 
more closely than others but in all cases a definite link 
exists. Thus it would seem that the engineer should be 
on speaking terms with the broad basic principles under- 
lying all scientific endeavor and should know also some- 
thing of their present-day applications. 

This is not a technical book in the strict sense of the 
word. It contains no formulas for calculating stress and 
strain, power requirements, heat losses, or the like, but 
confines itself to presenting an overall picture of the out- 
standing engineering devices and processes which have 
been developed in recent years. It is a book to read at 
leisure, for while it is enlightening it is not profound. En- 
hanced by an adequate number of drawings and photo- 
graphs, it discusses mechanical power, engineering work- 
shop processes, air-conditioning and refrigeration, chem- 
ical and metallurgical engineering, electrical engineering, 
traction, marine engineering, aircraft and physics. 


a we 


Conveyors and Related Equipment 


By Wilbur G. Hudson; published by John Wiley 
& Sons Inc., New York; 341 pages, 5-7/16 by 8-5/16 
inches, clothbound; available through Macuine De- 
sicn, $5.00 postpaid. 


For the chief engineer and designer who wants to 
evaluate methods of moving bulk materials for process- 
ing and loading this book has much to offer. Its aim is 
to present a broad picture of the more prevalently em- 
ployed types of conveyors and allied equipment such as 
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hoists, tramways, crushers, hammermills, pulverizers, 
screens, feeders, etc. Details of the design of component 
parts; chains, bearings, shafting, gearing and the like are 
accorded but little attention since they usually are fur. 
nished as complete purchased items. 

There are many considerations which must carefully be 
taken into account when conveying equipment is being 
specified. Equipment that is suited ideally for handling 
coal could not be expected to handle a material such as 
cement properly. Also from the material standpoint, sub. 
stances which throw off dust—especially explosive dust 
—require special kinds of equipment. Other factors are 
plant layout, capacities and weights, clearances required, 
and material corrosion tendencies. All of these points 
are discussed in comprehensive fashion. 

Considerable information of a design nature is included 
on capacities, speeds, losses and power requirements; es- 
timated weights and costs of equipment are given in a 
number of instances and the many tables of data should 
be quite useful. It is a well-prepared, authoritative 
treatise and is amply illustrated with charts, drawings 
and photographs. 


Materials and Processes 


By James F. Young, General Electric company; 
published by John Wiley & Sons, Inc., New York; 
628 pages, 5% by 8-5/16 inches, clothbound; avail- 
able through Macuine Desicn, $5.00 postpaid. 


There is always room for another good book which 
gives the machine designer ready reference to informatio 
on engineering materials and the processes of their fabri- 
cation into parts... As Mr. Young points out in his preface, 
much of the available information on metallic materials 
is presented largely from the metallurgist’s viewpoint, and 
too often information on manufacturing methods tells how 
to effect the processes and how to operate the equipment 
used. What the designer wants is the kind of data he 
can put to use “on the job”. He wants to know what the 
various materials will do for him and, insofar as processes 
are concerned, he seeks the kind of data which prepare 
him to design more competently the parts to be produced 
by means of the various methods. 4 

The preparation of a book of this type is an ambitious 
undertaking, for it necessarily must cover a large numbet 
of subjects. However, by wisely drawing on the know 
edge and experience of men who are experts ™ their 
given fields, the author has succeeded in presenta 
overall picture which the design engineer should find 
considerable value. < e 

In the section dealing with materials, due consideration 
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FJ CAPACITOR-START INDUCTION-RUN 








SINGLE-PHASE MOTORS 
THAT DELIVER 


For heavy-duty jobs requiring quiet opera- 
tion ... high starting and pull-in torque... 
and low starting current, this capacitor-start 
motor is ideal. 

The Type FJ Capacitor Start General-Purpose 
Motor has an efficiency and power factor among 
the highest of any fractional horsepower, single- 
phase motors. 

Starting torque of 300 to 450%... with 225- 
00% breakdown torque, with low starting 
current... ideal for all heavy-duty applications. 


PICK THIS MOTOR 


TYPE FJ CAPACITOR START GENERAL 
PURPOSE MOTOR 


*For heavy-duty service 

* For quiet operation 

*For high starting torque 230 dual voltage 
*For low starting current 


25 cycles—1425 
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PHASE—Single CYCLES—60, 50, 25 
HORSEPOWER— }; to %{ 


VOLTS—115 or 230 for 4 hp 4 pole 
and smaller: larger sizes are 115/ 


SPEEDS— eeinas full load rpm) 
60 cycles—3450, 1725, 1140, 860 
50 cycles—2850, 1425, 960 





COMBINED 
WINDING 
STARTING 





Type FJ motors are champs when it comes to 
slugging it out on such two-fisted jobs as com- 
pressors, pumps, machine tools, refrigerators, 
air-conditioners and stokers. 


ASK FOR APPLICATION HELP 


Small motors have gone to war...some on varied 
applications of peacetime products ... many others on 
specialized war applications. For condensed informa- 
tion on Westinghouse small motors, the Westinghouse 
Small Motor Selector (Booklet 3075-A) summarizes 
the data presented in these ““Torque Talks”. Write for 
your copy of this helpful aid to proper motor selection. 
Westinghouse Electric & Manufacturing Company, 


East Pittsburgh, Pennsylvania. J-03198 





» Westin 


PLANTS IN 2S CITIES 


SMALL MOTORS 
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is accorded the designer’s responsibility to use materials 
properly, i.e., to so shape and proportion his parts as to 
utilize fully the inherent strength of the materials, and to 
analyze carefully the nature, direction and magnitude of 
the loading involved. Brief but comprehensive, the dis- 
cussion on steels includes data about the effects of alloy- 
ing elements on hardenability, Jominy tests, heat treat- 
ing, relation of design to heat treatment and _ heat-treat- 
ment specifications. Corrosion of metals and their elec- 
trical, magnetic and chemical properties are dealt with 
at length. 

Most likely the chapters which will have the greatest 
appeal to designers are those dealing with the many fab- 
ricating processes, for throughout these chapters emphasis 
is placed on the influence which the processes exert on 
the actual design of the parts produced. All of the prom- 
inent processes are elucidated thoroughly including sand, 
plaster and metal-mold casting; forging, press working, 
spinning, welding, and all kinds of machining and grind- 
ing. The chapters on powder metallurgy and induction 
heating are particularly timely as are the data on recent 
developments in welding and metallizing. 


Mw. Ow 


Control of Electric Motors 


By Paisley B. Harwood, manager of engineering, 
Cutler-Hammer Inc. and Fellow, American Institute 
of Electrical Engineers; second edition; published by 


John Wiley & Sons Inc.; New York; 479 pages, 5% 
by 8-5/16 inches, clothbound; available through 
Macuine Desicn, $5.00 postpaid. 


Outside of the transportation field, by far the majority 
of machines are powered by electric motors. In mechan- 
isms which utilize hydraulics, the pump almost invari- 
ably is driven by an electric motor. If pneumatics is 
employed, the compressor is similarly driven, and where 
drives and transmissions are purely mechanical, again the 
electrical rotating power source predominates. 

With so many different kinds of motors and motor con- 
trollers available to the machine designer, he often finds 
the task of selecting the right type for a given applica- 
tion somewhat perplexing. While it is true that motor 
and controller manufacturers generally have well quali- 
fied field engineers whose specific job it is to aid the de- 
signer in his selection, a comprehensive knowledge of the 
fundamentals involved can be of considerable help. 

This book gives the designer what he should know to 
specify motors and their controls in a competent manner. 
For example, requirements of the machine to be driven 
being predominant factors, a list of these starting, stop- 
ping, reversing, running, speed control and safety feature 
requirements is supplied in handy reference form. Again, 
the influences exerted by power supply and methods of 
machine operation are discussed. 

In this second edition, chapters on synchronous-motor 
control and variable-voltage control have been added as 
well as many new tables giving the ratings of motors and 
controllers. With so much present interest centered on 
electronics, the section devoted to this phase of control is 
particularly significant. 
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Applying Valves 
(Continued from Page 122) 


Obviously the table-locking plunger must be disengaged 
before the table can be turned. This is accomplished 
during the first few degrees of the cylindrical cay) 
revolution when the dwell portion of the cam path j 
engaged with one of the table rollers. While the cylin. 
drical cam is turning through these few degrees of dwell 
the cam for valve 2 is turning in step with it and as soq 
as it has turned far enough to permit the spool of valy 
2 to snap into its “roller out” position, a path exists from 
port Q to EX for the fluid being forced out of chambe 
CC in unit 17. Thus, the locking plunger disengages 
before the work table turns. 





Exhaust Path Automatically Provided 


Since pressure now flows through ports P and R of 
valve 2, it will enter the right-hand piloting chamber of 
four-way valve 3 through port W, moving the valve spod 
to the left and opening a path through ports S$ and ¢ 
for pressure which will come from port BB of 17 whe 
the locking plunger again is engaged. 

After the work table has been indexed through one- 
sixth of a turn, the cam for valve 2 pushes its spool into 
the position permitting pressure passage through its 
ports P and Q to port CC of 17, moving the locking 
plunger into engagement. Pressure then can pass through 
port BB of 17, on through ports S and C of i 
pilot connection X of valve 5. This moves the spool of f 
valve 5 to the left and, were it not for the fact that the 
cam of valve 1 has just pushed its spool into the “up’ 
position, the rams would start down again. However, 
with the spool of valve 1 in the position shown, and valve 
18 set in its “stop” position, pressure passes from port RR 
of valve 18, through ports F and G of valve 1 and onto 
pilot the spool of valve 4 to its “right” position. “| 





action valves the pressurized fluid from the pump back to 
the exhaust line via port L. Thus, with no fluid being 
fed to either the rams or the fluid motor through valve 5, 
the press shuts down. All fluid from the pump by-pass 
back to the reservoir. 


The Problem of Load Holding 


There are many instances where it is necessaly not 
only to move a load by means of hydraulic power, but als 
to hold the load at any given position for long per 
of time. To effect such holding by means of a hand- 
operated shutoff valve presents no problems to speak 
of at all. However, accomplishing load-holding aul 
matically can be quite another matter. 

To demonstrate what is involved, attention is called 
to the simple circuit’ shown in Fig 5. The loaded piston, 
having been moved to the position shown, must be he 
there positively for a considerable interval. a 

- i osition indicated, 
the four-way valve spool in the p the 





oil from the pump will be passed throug : 
back to the reservoir or tank and, since both lines | 


(Continued on Page 196) M 
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ness and transparency — that’s 
Albanene Tracing Paper. Because 


it is treated with crystal-clear 





ary Ms Albanite, a new synthetic solid 
t 
e ods developed in the K&E laborato- 
a hand- ries—Albanene will not oxidize, 
= become brittle or lose transpar- 
a ency with age. Albanene’s im- 
itn proved drawing surface takes ink alt 
be % or pencil fluently, erases with ease TRADE MARK Y 
1s, Wi 


imi po your Kak dealer. KEUFFEL & ESSER CO: Est. 1867 


leading CHICAGO - NEWYORK +» HOBOKEN, N. J. - MONTREAL 
ST. LOUIS + SAN FRANCISCO + LOS ANGELES «+ DETROIT 
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WHEN REPAIR CREWS hike ler 


They’re doing a great job —. repairing dam- 
aged planes and other fighting equipment at 
front line bases. For operating riveters and 
other equipment, air compressors are powered 

~eturdy, dependable air-cooled gasoline en- 

ies. One more front line duty for the 
hundreds of thousands of Briggs & Stratton 
engines now “In Service”. 












J ust as Briggs & Stratton engines 
have been war-proved, so have our 
facilities for manufacture. The way 
those rugged, dependable engines 
have come through with flying 
colors is definite proof that 
Briggs & Stratton high standards 
of quality materials and precision 
manufacture could be, and are be- 
ing maintained in face of wartime 
production schedules. 





















Our engineering and 
production staffs are 
geared up to help you 
on present war needs, 
or on your planning 
now for future pro- 
duction of gasoline 
powered equipment. 

**It's powered right—when it's 
powered by Briggs & Stratton."’ 
BRIGGS & STRATTON CORP. 
MILWAUKEE 1, WIS., U.S.A. 





















GASOLINE 
> ENGINES 
=, 























































(Continued from Page 190) 


to the power cylinder are blocked, the oil in them will be 
at rest. However, the oil in line A, since it Supports thie 
loaded piston, will be under pressure. Because there Mes 
must be clearance between the spool and the cylinder 
bore of the four-way valve, the pressurized gil from 
line A will leak slowly past the spool and back to j 
the tank, permitting the loaded piston to drift slowly unti 
it reaches the end of its cylinder. 









Special Valve Unit Solves Leakage Problem 





hit. 





By creating a valve unit which combines a four-way 
valve with a special two-way check valve, Gar Woolf 
Industries Inc. has solved this leakage problem. A cue 
away view of the valve unit is shown in Fig. 6. Fig. 7 
a, b and c indicate how oil flows through the unit during 
the “power-up”, “hold” and “power-down” cycles, rie 
spectively. 4 

Located at the right of the four-way valve, the twoe 
way check valve comprises two moving parts, a tappelie 
and a double-flanged spool, both of which are spring “ 
loaded. In operation, when extending the powered piston, 
Fig. 7a, the pressurized oil flows from port B, through 
the four-way valve and into the chamber between thi 
tappet and spool of the check valve. Its first action lt 
inside the check valve is to react on the spool, thie 
flange of which has a larger area exposed to the pressu- fF 
ized oil than does the tappet. Thus, the spool is pushed 
up to its stop, providing a return path for oil from the 
power cylinder via port C to tank. The pressure then 
acts on the tappet, pushing it-downward and opening the 
line to the cylinder via port D. 

When the piston being powered has been moved the 
desired distance and it is required to hold it there under 
load, the four-way valve spool is shifted manually to the 
position shown in Fig 7b. Now the oil in the check 
valve and in both lines leading from it via ports C andD 
to the power cylinder is at rest. Static pressure exists 
above and below the check-valve tappet, permitting 8 
spring to push it up against its seat and thus effecta 
positive fluid seal. 

With pressure no. longer existing between the chet 
valve tappet and spool, the spool will be actuated by 
its spring and the oil it displaces seeps past its lower 
flange to the space between the lower and upper flanges 

To start the “power-down” cycle, the four-way valve 
shifted to the position shown in Fig. 7c. Pressurized al 
from the pump acts against the upper flange of the 
check-valve spool, causing it and the tappet to moe 
downward. It will be seen that this arrangement 
allows a relief path for oil from the power cylinder before 
permitting oil under pressure to enter the power cylindet 
at its opposite end. 











































Hydraulic Fuse Protects System 








Another interesting combination unit, this one al 
corporating the functions of a check valve and — 
dash pot, was patented by Simmonds Aerocessonies 4 
a short time ago. Known as a “hydraulic fuse, Fig. 
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Ask for 
Bulletin 
Frame Rated H.P. Length Diameter Mounting* No. 


1/20 -1/15 554” 4,5” —_R,B,Res. 
1/100-1/25 5144” = 338” —sRB, Res. 
1/100-1/25 33,” 313” —s RB, Ress. 
1/100-1/25 33,” 313”_—saRB,Ress. 
1/225-1/25 3%” 3:5”  R,B,Res. 
1/125-1/80 31,” 55” 
1/125-1/80 3%” 34" 

1/175-1/125 23" 35,” 

1/175-1/125 254" 34” 

1/500-1/175 25.” 3%" 


Plain Round with Base 


CHINE Desicn—June, 1944 








Wit your POSTWAR 
PRODUCT ROLL? 





Picker X-Ray Army Field Unit 


This powerful, versatile, compact Army Medical Corps’ X-ray 
field unit is typical of the adaptability of General Jumbo Jr. 
pneumatic tires to “unusual” problems. Built by Picker X-Ray 
Corp., Cleveland 12, Ohio, and used in every combat zone in 
the world, the unit was originally equipped with solid casters 
and wheels . . . which did not carry over cinders, mud, sand 
and temporary roadways—resulting in lost time through dis- 
mantling of equipment to transport from one building to 
another in a temporary hospital setup. Picker solved this prob- 
lem successfully with 10”Jumbo Jrs. front and 16” Jumbos rear. 


YOU ARE INVITED TO CONSULT 
WITH GENERAL’S ENGINEERS NOW! 


General Jumbo Jrs. literally have made possible 
hundreds of new products of every conceivable 
type. Many others now perform better, more 
profitably, through this proved tire-tube-wheel 
combination. Originator of the wide rim design, 
Jumbo Jrs. give service unequalled by any other 
industrial pneumatic! Our wide experience in 
solving tough prob- 
lems ... our engi- 
neering advice in the 
application to new 
uses... is at your 
disposal for post-war 
planning now. If 
your product willroll 
—don’t overlook 
General Jumbo Jrs. 
Write Dept. 3 


THE GENERAL TIRE & RUBBER COMPANY 
AKRON, OHIO 


GENERAL °*:" 


INDUSTRIAL PNEUMATIC TIRES 








Tires 8” to 24’’ 0. D. Load capacity 

100 Ibs. to 1500 ibs. per tire... 

2-4-6 and 8-ply with separate tubes 
and heavy duty wheels. 










its function is to protect against loss of fluid in a hydrag 
system when a line is ruptured. Movement of the ches 
ing ball to and from its seat is determined by thes 
at which the fluid bleeds in or out of the dash pot vr 
Thus, with flow existing in the direction indicated, 
a predetermined amount of fluid has passed thy ; 
the unit, the ball will seat and by so doing effeciim™ 
check further flow. % 


a 

A 

‘ 
* My ' 


Typical Circuit Uses Two Fuses 


A simple application of two of these units js shy 
schematically in Fig. 10 where they are used to gy; 


against fluid loss in the event either of the lines betwe 


the selector valve and cylinder are ruptured. The dy 
pot orifices are of such size as to permit passage of 
amount of fluid slightly in excess of that required to em 
gize the cylinder piston through its entire stroke » 
should line rupture occur between the fuses and 4 
cylinder, flow will be checked: after this predeternix 
quantity of fluid has been permitted to jeak out. 

To obtain maximum protection through the use ; 
such a unit requires that it be installed in the line; 
close as possible to the selector valve. These units z 
suitable for use only in hydraulic circuits having aly 
nating or two-direction flow and should not be employe 
in a continuous flow circuit because, after passing th 
prescribed quantity of fluid, they would shut off and blod 
the system. 

Tests indicate successful operation regardless of vari 
tions in either oil viscosity or rate of flow and also thi 
the units are not affected by back pressure or surge 
It is claimed the units will function properly over 
temperature range of from minus 65 to plus 140 degrd 
Fahr. and under laboratory conditions simulating fm 
4 to 10 g. The number of “fuses” needed in any i 
is determined by the number of components, the vulleigy h 
ability of the line to damage and the practicability 
installation. 












Automatic Systems Require Careful Planning : 






While simple types of hydraulic systems requité 
the briefest kind of planning, the complex, interlom 
types, featuring foolproof automaticity, often can beg 
puzzling. Their development requires first, that] 
designer be equipped with a thorough understandil 
what all available types of pumps, valves and conv@ 
units can do. Thus armed, he can proceed om #4 
by step basis to rough out schematically the sim 
and most direct circuit to fit the job’s specific req 
ments. In general, sequencing of operations througl 
use of the various types of direction-control (seit 
valves is planned first, after which check valves, 1 
tors, shutoffs, etc., can be added as needed by the: 
ticular application. 3 






















CORRECTION: In the article, “Electric Aus 
Drives for Aircraft” beginning on Page 159 of the ? 
issue, the author, Richard M. Mock, was incorrectly 
the title of president of Lear Avia Inc. Instead he is v# 
president of that company. We regret this error” 
curred.—Eb. 
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INAP-ACTION SWITCHES 





Rising preference for ACRO snap-action switches is 
due to the amazing performance of the patented 
Rolling Spring—the heart of the switch. One spring 
actually triggers the other—giving quicker contact 
break, firmer contact pressure and eliminating fric- 
tion. Open blade switch, in single pole or 2 pole, is 
rated 15 amps on 115 volts A. C., or 72 amps on 


Two Pole Open Blade Switch With Independent 
Circuits Controlled by One Actuation. 


230 volts. Made normally open, normally. closed or 
double throw. Approximately 3” long and 2“ to 1” 
widths. Approved by the U. S. Army Air Forces and 
used on all types of war equipment. If your future 
production is not yet planned for ACRO switches, 


Acro Midget Switch Designed with Actuating Pin ik F 2 
Below. 10 Amps at 115 Volts A.C. 11" Leng. write us details of your particular needs now. 


sm CRO ELECTRIC COMPANY - 1311 Superior Avenue, Cleveland 14, Ohio 


; YORK - CHICAGO + BUFFALO - DETROIT - DALLAS + OMAHA ~- ST.PAUL + KANSAS CITY - MEMPHIS. 
MPA. BALTIMORE - NEW ORLEANS - PHEONIX - LOS ANGELES + DAYTON + TORONTO, CANADA 
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Lecble COUPLINGS 




















BACKLASH, FRICTION, 
WEAR AND 
CROSS-PULL 


the four destructive evils 


found in other types and 


makes of couplings. 


NO BACKLASH 
NO WEAR 

NO LUBRICATION 
NO THRUST 

FREE END FLOAT 


These are the five essential 
features of Thomas Flexible Couplings 
that insure a permanent carefree 
installation. 








TYPE DBZ-D 





WRITE FOR COMPLETE 
ENGINEERING CATALOG 


THOMAS FLEXIBLE COUPLING CO. 


Woe eR Ee OM P EN N Sy tev ANTS 











BUSINESS AND 
SALES BRIEF 


ORMERLY assistant to the manager of the apparai 

publicity divisions, Willard V. Merrihue has bee 
pointed manager of the advertising and sales promotion 4 
visions, apparatus department, General Electric Co, Ats 
same time he was made a member of the apparatus sales oy 
mittee. 


Among personnel changes made by Allis-Chalmers ¥ 
Co. is the election of William C. Johnson as vice preside 
Formerly Mr. Johnson had been general sales manager, 


o 


Celebration of its twenty-fifth anniversary was announe 
recently by Chicago Molded Products Corp. In 1919 q 
brothers of the Bachner family founded the organizati 
which was known as Plymouth Mfg. Co. 


o 


According to a recent announcement, James Tate has beet 
named director of marketing, The Dumore Co., Racine, Wi 
and will be responsible for the development and sale of 
tional horsepower motors and precision tools offered by th 
company. 


Under the management of Frank D. Ratcliffe, district ma 
ager, oil industry sales, a new office has been opened at 18 
Hunt building, Tulsa, Okla., by Fairbanks, Morse & Co. 


¢ 


Worthington Pump & Machinery Corp., Harrison, N. J, 
announced the appointment of Walter D. Smith as a comme 
cial vice president. Mr. Smith, who had been manager? 
the Tulsa district office for the past four years, will super 
business of the corporation in the Southwest. 


¢ 


Succeeding the late John C. Brooks is Felix N. Williams# 
general manager, Plastics division, Monsanto Chemical G, 
St. Louis. Mr. Williams will make his headquarters at Sprig 
field, Mass. 


¢ 


Located in the Citizens State Bank building, a new brand 
office in Houston, Texas, has been opened by The Bristol © 
With former resident sales engineer D. D. Ault in chargé," 
new office will serve Louisiana and Texas with the excepi® 
of the Panhandle section. 


¢ 
Transfer of vice president Harold B. Ressler from the New 
York plant to executive offices in Chicago has been ann 
by Joseph T. Ryerson & Son Inc. Mr. Ressler will be ing” 
eral charge of sales in all territories. Also announced is 
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“Textile Machine Designers ‘Gna Mill Men. 
will find this new booklel very helpful 





Aluminum Company of America 
(Sales Agent for Mazlo Magnesium Products) 
1703 Gulf Building, Pittsburgh 19, Penna. 


A thi CoUugon Please send me ‘Magnesium in the Textile Industry." 


Title. 




















State 





City. 


* 


AERICAN MAGNESIUM CORPORATION 


SUBSIDIARY OF ALUMINUM pincmacipeses: OF AMERICA a 
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OHIO 


TORQUE 
MOTORS 


“SS > +> 4 





Ohio Torque Motors are employed to release 
brakes and hold them open... operate gates 
and doors... turn valves ... operate clutches 
- » » Close and open switches . . . any job a 
solenoid or power cylinder can do. 


They can be stalled for the length of time to 
suit the work cycle for which they are wound 
and not burn out, nor even over-heat. 


Ohio Torque Motors are silent. Made for any 
power from | oz. ft. to 100 oz. ft., equal to 1-16 
ft. Ib. to 71/, ft. lbs., and to operate on one- 
two- or three-phase A.C., or up to 250 volts D.C. 


What is your problem? 
OHIO MOTORS INCLUDE———_ 


Split-phase Induction to 1/3 Torque to 100 oz. ft. 
HP led Pole to 1/30 HP 
Direct Current to 1 HP Synchronous to 4 
itor to 2 HP A.C. to D.C. Motor Generators 
Polyphase to 2 HP 
Aircraft 


to 500 watts 
Motors 
Shell Type to 7344 HP 





High to Low Voltage D.C. 
Dynamotors up to 300 watts 





The OHIO ELECTRIC MANUFACTURING Co. 


Cleveland 4, Ohio 


5906 Maurice Avenue 
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territories of eastern Washington, northern Idaho a 





appointment of Thomas Z. Hayward as assistant genen! 
manager of sales. With the company for twenty-seven yean 
Mr. Hayward had been in charge of tubing sales and prioritie 


+ 


Particularly known for development work in applying gy. 
air combustion to automatic flame-hardening and flame-gp. 
nealing, The Selas Co. has changed its name to Selas Corp, of 
America. 

+ 


Election of Arthur J. Miller as president of Chicago Whee 
& Mfg. Co. has been announced recently. In assuming his 
new position, Mr. Miller replaces his father, the late Heyy 
E. Miller, who formed the organization in 1894, 


o 


Pacific Metals Co. Ltd. has been named distributor in Cal. 





fornia, Nevada, and Arizona for the welding equipment of 
A. O. Smith Corp., Milwaukee. 


o 


In order to handle sales and service work in Michigan, h- 
diana and Toledo territory, Climax Molybdenum Co. has 
opened offices at 624 Fisher building, Detroit. Placed in 
charge of the office is V. A. Crosby who has been connected 
with the company for ten years as metallurgical engineer and 
sales representative. 


Addition of C. R. W. Thomas to the technical staff of 
sales and service engineers has been announced by the indus 
trial division of Standard Varnish Works, New York. Sales 
and service activities in the Baltimore territory will be i 
charge of Mr. Thomas. 


Recently announced was the opening of a new office at 
125 Circle Tower, Indianapolis, by Revere Copper & Bras 
Inc., New York. P. H. Anderson has been placed in charge 


According to a recent announcement, Herbert A. White has 
joined Smeeth-Harwood Co., Chicago, as manager. Foner 
ly he had served as Pittsburgh district sales manager for Ne 
tional Bearing Metals Corp., Pittsburgh. 


With offices at 134 Marietta street, G. E. Hunt has bea 
appointed acting manager of the Atlanta territory of Cutler- 
Hammer Inc., Milwaukee. Mr. Hunt has been connected with 
the company since 1920 and most recently served as manage 
of the Indianapolis office. 


¢ 


Offices of the newly affiliated Accurate Engineering division, 
Johnson Fare Box Co., will be at 4300 North California avem™ 
Chicago 18. 

- 


Another new office for Link-Belt Co.—located at South 151 


Lincoln street, Spokane, Wash.—will handle sales from 
nd a west 


MACHINE Desicn—June, 19 











A\Y 





ee 


a and, 


ed Le Nee 
Speciasized,Production 
NPE sesriay, 4 ent > 


a 





mnected 
eer and 


staff of 
> indus 

Sales 
be in 


MANUFACTURING COMPANY 
40 years in GENEVA, ILLINOIS 


MACHINE Desicn—June, 1944 













2 a hook a& 








BLACKMER ROTARIES 





Double-bearings 
eliminate shaft-whip 
and provide excep- 
tional rigidity. The 
bearings are located 
on both sides of the 
rotor, outside the pump casing, away from the 
pumpage and are protected by the packing. 


Other Important Features 








The curve shows the sustained 
capacity of Blackmer pumps. 

years of service is not 
unusual. Compare this with 
a conventional type rotary. 


When the “‘buckets”’ (swinging 
vanes) finally wear out, this 
simple replacement restores 
the pump to normal capacity. 
It’s a 20-minute job. 











Built-in relief valves will by- 
pass the entire capacity of the 
pump without shock or end- 
thrust. This gives positive 
protection to the pump. Valve 
operation is quiet—no chatter. 











For tough jobs, handling cor- 


Seo 
, Blackmer pumps are ia 
furnished i removable fy Pr 


wi 
liners. When finally worn out, 
the liner is replaced and the 
pump restored to normal 
capacity. This saves the cost oe N 
of a new pump. tes 











WE DESIGN & BUILD SPECIAL PUMPS 
OUR ENGINEERS ARE AT YOUR SERVICE 


POWER PUMPS 
5 to 750 GPM. 
Pressures to 300 psi. 


HAND PUMPS 
1% to 25 GPM. 
Pressures to 125 psi. 


Write for new Bulletin No. 304—Facts about Rotary Pumps 
Blackmer Pump Co., 1976 Century Ave., Grand Rapids 9, Mich. 





BLACKMER xota4 


BUCKET DESIGN -~-SELF-ADJUSTING FOR WEAR 


to Tribune Tower, 485 North Michigan avenue, has | : 
announced by Vinco Corp., Detroit. This office, in charge ® 
Fred G. Roberts as resident engineer, serves the 








ern portion of Montana. Homer A. Garland, who has bem 
connected with the company since 1922, will be in charge of 
this office. 


° 


Connected with the company for over thirty years, A. F 
Rucks has succeeded the late C. D. Waters as president an 
general manager of C. J. Tagliabue Mfg. Co., Brooklyn, map. 
ufacturer of indicating, recording and controlling instrumens 


° 


Advancement of Henry H. Ziesing from Philadelphia gle; 
manager to vice president in charge of sales has bem 
announced by Midvale Co. Mr. Ziesing has been asso 
ated with the company since 1916. 


o 


Succeeding E. B. Treidler who resigned recently is E. 
Mintie as direct representative and field engineer for the Cali 
fornia and Arizona territories of Air-Maze Corp., Cleveland 
Mr. Mintie will make his headquarters in Los Angeles, 





° 


Change of name has been announced by Waterbury Button 
Co. of Waterbury, Conn., manufacturers of plastic molding 
and small metal wares. Henceforth, the organization will be 
known as Waterbury Companies Inc. 


¢ 


New branch office quarters at 687 Boylston street, Boston 6, & 
and at 1505 Broadway, Cleveland, have been occupied re 
cently by General Controls Co., Glendale, Calif. Branch 
manager William Marsh has been placed in charge of the 
Boston office while L. E. Wetzel has been made manager of 
the Cleveland branch. 


o 


Naming of W. R. Dixon as assistant manager of the Plastic 
Engineering division has been announced by The Dow 
Chemical Co. Mr. Dixon has been associated with the com 


pany since 1936. 
* 


Expansion into a new field has resulted in the formation 
of a plastics division by Wayne Oil Burner Co., Fort Wayne, 
Ind. The division will be known as Wayne Plastic Products 


« 


Formerly manager of the petroleum and chemical section 
of the industrial department, Quincy M. Crater has been made 
assistant manager of the Detroit office of Westinghouse Elec 
tric & Mfg. Co. Mr. Crater will make his headquarters # 
5757 Trumbull avenue, Detroit. 


¢ 





With district manager C. N. Calkins remaining in charge, 
the New York offices of Allen-Bradley Co., Milwaukee, have 
been moved to 155 East Forty-fourth street. 







+ 





Moving of the recently established Chicago district ollie. 


MacHIne Desicn—June; 19 

















joston 6, 
pied re 


of the 
ager of 


e Dow 
1. COM 












Where do plastics fit 
in the machine field? 





Many parts of many machines serve better when made of plastics—control 


handles, for example, gain in appearance and functional operation 


ee 


Gre 
A | 


for you charged with designing and constructing 
new machinery, plastics hold many opportunities. 
Pethaps you have already recognized the possibili- 
ties—and are now planning modern equipment with 
new sales appeal utilizing these practical mate- 
tidls. Let's consider some of these developments. 


Control handles—important parts of nearly every 
Machine~can often be substantially improved 
when made of certain plastic materials. For ex- 
ample, Ethocel (Dow Ethylcellulose) offers an 
interesting combination of light weight, toughness, 
warm “feel”, and color permanence. These quali- 
lies have proved their value in aircraft control 
fillustrated left above) where rapid identifi- 





cation, durability and dependability are of prime 
importance. Applied to machine control handles, 
these same advantages result—improving both 
appearance and actual operation of the machine. 


Machinery manufacturers can likewise use plastics 
for many other parts such as housings, name plates, 
chemically-resistant tubing, instrument panels and 
guards. Plastics will help give machines new serv- 
ice and new sales appeal in the postwar market. 
You are invited to consult with Dow technicians at 
any time on the use of plastics. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston + Philadelphia - Washington « Cleveland «+ Detroit + Chicago 
St. Lovis « Houston + Son Franci: « Los Angel 


+ Seattie 









PLASTICS 




































by Fixed Speed? 
INSTALL 


IDEALN EUG) VAN Pc 


NO DESIGN CHANGES NECESSARY 





Build greater versatility into the machines you design. 
Give them an infinite range of speeds up to 3 to 1 ratio 
to suit different jobs, operators, materials. Install inex- 
pensive IDEAL Variable Speed. Simple, compact, easy 
to adapt to your designs. “Finger-Tip” control enables 
operator to speed up or slow down instantly to the exact 
speed desired. 





Available in V-Belt 
and Wide V-Belt Types. 


FREE.... 


TRANSMISSION HANDBOOK 


Get this 52-page book filled with 
transmission ideas. Contains de- 
tailed data on Variable Speed 
control equipment, technical en- 
gineering information, applica- 
tions, how installed. Send for your 
copy today. 


IDEAL S 


IDEAL COMMUTATOR DRESSER CO 
1059 Park Avenue Sycamore, Illinois 
Sales Offices in All Principal Cities 
In Canada: Irving Smith Ltd., Montreal, Quebec 





















nem 
Indiana, Wisconsin, Missouri and Western Michigan ter; yo 
The company’s activities include design and develop, 
engineering as well as the manufacture of gages and y he 


machinery. 





¢ 





For ten years in the Detroit sales office, Davis C. 
has been named St. Louis representative of Haskelite 
Corp. He will be replaced in the Detroit office by Robe 
Burkhead. 













° 


Addition of another new building to its present plant § 
ities in Chicago has been announced by Felt Products Mfg, 


¢ 


/ 


el 


Controller since 1939, Charles L. Turner has been 
vice president in charge of sales, Buffalo Bolt Co., 
Tonawanda, N. Y. 


Formation of a new MetaLastic division has been announs 
by Cook Electric Co. Assistance in specialized bellows appl 
cations will be made available. 





¢ 


Assistant general manager for the past year, Wallace Jo 
son has been named general sales manager for the Pomo 
Pump division of Joshua Hendy Iron Works, Sunnyvale, Cul 





¢ 


A new engineering service for manufacturers will be mad 
available with the opening of offices at 649 Hilltop road, Eri 
Pa., by H. G. Mueller & Associates, Pittsburgh. 






¢ 


Joining of Bert E. Brashares as steel casting sales engine 
has been announced by the Product division of Jones & Laugi 
lin Steel Corp. Formerly he had been associated with Con 
mercial Steel Castings Co., Marion, O., as sales manage. Di 





MEETINGS AND 
EXPOSITIONS 


i) 
june 19-22— ) 

American Society of Mechanical Engineers. Semiannual meetiig 
be held at Hotel William Penn, Pittsburgh. C. E. Davies, 29 ™* 
Thirty-ninth street, New York, is secretary. 












June 26-30— } 

American Institute of Electrical Engineers. Summer technical -" 
ing to be held at Jefferson hotel, St. Louis. H. H. Henline, 33 ¥# 
Thirty-ninth street, New York is national secretary. 








June 26-30— wn) 
American Society for Testing Materials. Forty-seventh annual ®—> 
ing to be held at Waldorf-Astoria hotel, New York. Robert J. a (G 

260 South Broad street, Philadelphia 2, is assistant to the sem’’ge 









June 28-29— ‘ P 
Society of Automotive Engineers. National transportation and. 
tenance meeting to be held at Bellevue-Stratford hotel, Phil r 
John A. C. Warner, 29 West Thirty-ninth street, New York, 
retary and general manager. 









Ber 
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MACHINE Desicn—June, i 





